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ABSTRACT
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INVESTIGATION OF SYSTEMATIC INSTRUCTIONAL PROCEDURES TO FACILITATE
ACADEMIC ACHIEVEMENT IN MENTALLY RETARDED DISADVANTAGED CHILDREN

Title of Project: iInvestigation of Systematic Instructional Procedures to
Facilitate Academic Achievement in Mentally Retarded
Disadvantaged Children

Project Director: Dr. Norris G. Haring
Project Coordinator: Laurence Maddux
AssisténgiProject Director: David A. Krug
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ABSTRACT

Purgose

The primary objective of the project was to extend the principles of
instruction to promote advancements in the management of educational
problems presented by children classified as mental ly retarded. The second
objeptﬁvgfwggjtobqgvelop an effective and replicable read?h§ and math
program, incorporating these principles in instruction and errorless learning
procedures to maximize pupil performance. Specifically, the investigators
intendéd to 'meet the following objectives : '

1. To éstablish and demonstrate systematic instructional
-procedures which facilitate efficient development of academic
‘dkills.: ' . .
2. 'To sequence a series of reading and math tasks in an order
that enables the child to proceed almost ierrorlessly toward
terminal skill objectives, using materials that are practical
for use in regular classroom instruction.
3. To provide feedback and reinforcement for correct responses
that facilitate efficient, accurate performance. That js:
a. to increase the probability of the child's attending to
the task appropriately, and
b. to increase the likelihood that he will persist in the task.
L. To develop students' basic reading skills which include visual,
graphic, and auditory responses to:
a. all English letters; and
b. all common word parts as introduced in Books 1-12 of the
programmed reading materials;
c. all words programmed in this same sequence of books ;
d. basal readers, word lists, comprehension questions, and
independent reading material,
5. To develop sequentially the students' basic skills in traditional
and new math.
6. To increase the rates of accurate responding in reading and
math to grade level.
7. To determine what modifications, if any, must be made in the
total program in order to bring each child's skill to criterion
performance. That is: \

1




a. To determine what modifications, if any, must be made in
the sequence of cues (instructional material); and

b. To determine what modifications, if any, must be made in
‘the types and arrangements of reinforcement used.

8. To place the child in the regular classroom once ..is reading
and math skills have reached criterion performance in the
special classroom.

In addition, the investigators intended to follow the progress of the
students once they returned to regular classrooms in order to:

a. maintain the students' skill levels in mat' and reading and their
rate of performance; ‘

b. provide follow-up assistance to the students and their teachers; and

(3]

continue to ipvestigate the conditions that can change any error
patterns that had been established or were not removed. earlier.

Although these follow-up objectives have not yet been accomplished, they
provid. the basic topic and the materials for the doctoral dissertation of
the Projcct's Assistant Director, David A. Krug. Mr. Krug will be

following the progress of the experimental class students and providing
assistance to them and their regular classroom teachers during the 19711972
school year. A copy of his dissertation, in which the follow~up data are
reported, wili be sent to the Bureau of Education for the Handicapped.




Method

The project was organized into a two-year program with experimental and
control group classrooms. Chiidren in the experimentz] classrooms received
reading and math instructior under systematic procedures, while children
in the control classrooms receives programs specified by the teachers and
substantiated through periodic observation.

In the experimental classrooms, a multiple baseline analysis was conducted
to determine and demonstrate that particular reinforcement variables intro-
duced to change rates of porformance were in fact the variables that changed
performance. This single il design required that one treatment variable be
introduced at a time. Chiid performance was precisely measured, recorded,
and evaluated, and reinforcing consequences for correct responses to academic
tasks were provided systematically. The child was observed and continuously
measured in a precise manner before the treatment variables were introduced
as well as during the treatment.

Results and Discussion

An anaiysis of the Wide Range Achievement Test pre-post results for the
experimental and control classrooms for reading and math show the following
mean grade gains made for the 1970-71 school year:

Experimental classes:®’

Reading - %éan grade gain of 1.35
Math - ‘mean grade gain of 1.6]

Control classes:

Reading - mean grade gain of 0.45
Math - mean grade gain of 0.48

Perhaps the clearest indicator of overall improvément in academic
behavior was the number of return-to-regular-class placements. The
2xperimental classes returned eight of the original twenty-four students
to regular class, while the control classes returned none out of a possible
twenty-four.

Conclusions .
The original hypothesis of the project was that a high percentage of

children from an economically depresscd area placed into Educable Mentally Retarded

classes are labeled mentally retardcd for socio-environmental reasons, and

that .these children are capable of ccquiring basic skills given a learning

_environment (based on precision teaching) which maximizes pupil performance.

The project results empirically confirmed the hypothesis.




Introduction

More than half the children described as having special learning or
behavior problems are classified as mentally retarded. Unless these
children receive effective instruction, they become an increased financial
burden to society. It goes without saying that the personal damage the children
endure as a result of ineffective education is as serious a concern
as the financial burden,

Research shows that children classified as mentally retarded do develop
academic skills if the skills are specifically taught them (Kirk, 1964).
Skill development has been most effectively taught to the mentally
retarded child through procedures which utilized systematic instructional
materials based on scientific principles of instruction (Frey, 1961; Haring &
Phillips, V971, in press, Birnbrauer, Wolf, Knddcr, & Tague, 1965) .

The investigators of this project were influenced by research on error-
less learning, by scientific principles of instruction, and by their 1968
summer experience with culturaliy disadvantaged children, to believe that a
population of children identified as mentally retarded and living in a
'disadvantaged area could be taught reading and math skills at grade level
or above.

Two overall objectives were to be accomplished. The first major
objective of the project was to extend the principles of instruction to
promote better management of thz educational problems mentally retarded
children present. The sccond «bjective was to devclop 'an effective and
replicable reading and math progrom for mentally rctarded children
which would incorporate principles of instruction and errorless learning
procedures in order to maximize pupil performance.

This report describes and provides the rationale for teacher development
of curriculum materials, classroom organization, and measuring and charting
of academic behaviors. Replication of the materials described and proper
implementatson ‘of the procedures will enable a teacher to create a class-
room enylronment in which contiruous feedback and assessment of individual
!earning can be integrated intu an effective teaching routine.

Instructional Procedures

Data Collection Procedures

. .Continuous measurement enables the teacher to effectively monitor student
performance on a day-to-day basis, and this monitoring must he continuous if
indivcdual needs are to be met. A crucial advantage of continuous measurement
is “that' t gives the teacher basic information on child performance which is
necessary to effectively change that child's instructional program. ‘Another
advantage is that continuous measurement enables the educator to be accountable
for what is occurring in his classroom. In addition to promoting better instruc-
tion, continuous data also serve as useful tools for explaining to others the
rationale for classroom procedures.
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The three tools a teacher must learn to use for taking continuous data in
the classroom are the plan sheet, the event sheet, and the six-cycle graph.

The plan sheet (Figure 1) is used as a tool for the development
of lesson or teaching plans. The important function of the plan sheet
is that it forces the teacher to sort out and systematically organize
instructional procedures into specific learning processes which will be of
most value to each individual student (Martin & Hulten, 1970).

The event sheet is used in the classroom for the actual recording of
collected data. An event sheet packet containing name, date, and curricular
programming was placed on each student's desk before each instructional day
(Figures 2a and 2b). The event sheet represents some aspects of the
child's behavior over a period of time, and in this project the behkaviors
generally recorded were academic correct and error responses. There are five
sheets contained in each event sheet packet. Each event sheet packet repre-
sents one day, each sheet of the packet represents one hour, and each line
on the sheet represents one minute {Mingo, 1370).

The collected data were recorded on six-cycle semi-log graph paper,
(Figure 3) especially designed for recording defined movement cycles
(Hulten & Kunzelmann, 1970).

Charting Procedures and Conventions

The essential materials for plotting the rates of observed behaviors are
chart paper (six-cycle semi-log graph paper was used on the Tacoma project),
a sharp pencil, a rate plotter, and a tool for making plots (a template).
(Figure 4)

Six-cycle semi-logarithmic chart paper is produced by the Behavior
Research Company, Box 3351, Kansas City, Kansas 66103. On the bottom of
each sheet are places for listing the name of the person whose behavior is
being charted, the name of the teacher, and the movement cycle (write letters,
say words, etc.) which is being charted. The vertical sequence of numerals
on the left-hand side of the page indicates the number of movements per
minute, the horizontal sequence across the bottom of the page represents
successive calendar days, and across the top are listed letters (M, W, F)
to indicate days of the week. (Figure 5)

When plotting large amounts of data, the process of dividing the move-
ments by time is time consuming. Much of this time can be saved by
using the rate plotter (Figurel), a transparent plastic strip which
functions as a slide rule (Hulten & Kunzelmann, 1970). Vhen using
the rate plotter one locates tie number of movements (the dividend) on the
graph paper, and then aligns the number of minutes (the divisor) with the
dividend. The rate plot (quotient) is then located on the graph paper across
from where it says ‘‘Plot Here'' on the rate plotter. To summarize,
the three steps for using the rate plotter are:
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Figure 4
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a. Locate the cividend (the number of responses) on the graph paper .

b. Align the divisor (arount of time) on the rate plotter with (a).

c. Plot the quotient (thc rate per minute) on the graph paper to
the lef< of the "' on t:e rate plotter.

Both correct ari error rates of the academic behaviors measured on
thé Tacoma Project vizre charted. In order to distinguish between the two
plots for the same day different symbols were adopted to identify corrects
and errors differentiaily. ¢Solid circles were used to represent corrects
and solid triangles were usad to represent errors. These circles and tri-
angles were made with the aid of a plastic templatz (Figure 4).

The edge of the templat~ was uscd to indicate on the graph where phase
changes were made. A phcse chanqe occurs whenever environmental conditions
(curriculum, reinferecment, otc.) are manipulated to effect a change in
student performance. 7o indicate the phase change a vertical line is drawn
between the lasi day of the previous phase and the first day of the new
phase. The herizontal portion (Figure 5) continues far enough to
allcw a brief description of the change to be written in.

Arother solid line commonly found on graphs is the horizontal Record
Floor line. The value of this line, when one plots a group of data points,
is that it provides a handy reference point for determining when zero errors
are occurring. The Reccrd Floor line's function is to indicate where the
minimum rate, ccner than =ero, for a aiven period is located. Any
plot balew this iine, tiiar, rczresents zero rate (Figure 5). Record
Floor is computnac kv Aiviling the length of the observation period into the
numeral 1. The fermuis is:

R.F., = ]
Hinites of ohservation
Exemple: ia ¢ 30-ninuca period the record floor would be:
. R.F.= 1
. 39
. R.F. = ,023

Graphing ratec ~f y>+7oin-+ s oa scmi-log grapi paper results in many
Record Floors beiing belc. tha tin m-vement-per-m’nute line (Figure §).
In such cases rates \ltich a~c plotted below the " movement-per-minute
line are expressed as d=ziwals and can ke misleading if read in the standard
fashion. For instence, if .4 movencats per minute is read as ''four tenths
of a moveuent rer minviz," the irformation is very vague. However, if
It is interpreted cs 'four novaments every ten minutes,' then the meaning is
much clearer; it is casier to imagine a student doing four math prcblems
every ten minutes than it is to imagine him doing four-tenths of a prcblem
every one mirute. This mathod of reading rates below the '"1'' movement-per-
minute line is especiaily hal2ful when one reads very low rates such as
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05 which make little sense when read as 'five hundredths of a movement
per minute."  When read as ''5 movements every hundred minutes,'' however, the
meaning is quite clear.

Teacier Training

Teacher training began two weeks before the school year with each teacher
receiving a packet of materials from the Experimental Education Unit. Most "'
of the first week was spent going over the naterials dealing with the plan
sheet, the event sheet, and graphing, with scme time spent on evaluation and
selection of probe materials. During the second week teachers observed
classrooms at the Experimental Education Unit where those techniques and”’
materials are in use. Training ‘hc teachers in the use of the probes (see
probe section) included a discussion of the rationale for the probing
process, the presentation pirocedure, the data collection procedure and ‘the
. s¢oring criteria.

1

'

Classroom Schedule

-t f oy

g
D o )

Preparation of the daily event sheets for one classroom (12 students)
took, on the average, approxnmately one hour of teacher time and ‘was generally
accompl ished prior to, or immediately follow;ng, the' studerts"dauly instruction.
The classroom instruct:onai schedule was organlced 3s ollows';'f

8:30 = 9:30 - Regular classroom teacher conducted traditional business--
lunch count, attendance count, etc.

9:30 - 10:00 - Each class was divided into two groups of equal size. Group
One worked on bistar Reading (Group Say-sounds); Group Two
worked on Suppes Math (Write-rumbers). Assignment to groups
was determined by thc student's placement in the Distar Book.
One teacher was assigned to each group.
10:00 - 10:30 = Recess. Suparvised by thc sch-ol staff in order to release
o - project teacners for the task of calculating Distar responses
i for graphing.’ :

s DL TE I

10: 30 RE IT 00 L"The 9:30 groups switched tasks.
o . .

IERY ot o3

17 00”*-‘]1 30 - Both - groups were in Distar Reading {(Write-letters, Say-sounds).

, e v While one teacher made Write-letter contacts,
-"""‘C" ’V“ ' the other tracher took onc-minute Sav-ietter, and Say-sound
- o Y samples (see Appendix). [Luring this time the students sat
AL in a circle (facing out) . provid: esasy access for the teacher
ST making Write-lette" contacts (Figure 6). ;

e
v,

11:30 - 12:30 - Lunch. Teachers utilized the lunch period for flll4ng out
AR : event sheeis, checking point totals, pianning.activities,
and discussing program changes. T e e
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12:30 - 1:00 - Sullivan Programmed Reading (all studer.ts).

1:00 - 1:30 - Distar Reading Penmanship Program. Students who had completed
Distar A and B bo~ks continued working in Sullivan Programmed
Reading.

1;36 - 2:00 - Suppes Math (ali students).

2:00 - 2:15 - Recess.

2:15 - 2:45 '~ SRA Basic Reading Series (all students)

) 2:45 - 3:00 - Clean-up and dismissal.

Classroom Arrangement

One section of each experimcntal classrocm was set aside for activities the
students had earned. That is, a student who earned, say, 5 points In math or
\ reading could convert those points into 5 minutes of an activity of his:choice--
f arts and crafts, games, etc.--in the '"play'' arca. The other section of the
claésroom--the academic section--was divided into two parts to allow for large-
group ‘and small-group instruction. In the' latge-group area, the desks* were placed
in a circle with the students facing out. This arrangement facilitated teacher-
student contact when the teacher corrected programmed materials and it tendad
to minimize student interzction. A round table was used for small-group
instruction--Distar and SRA croups (Figure 6).

Presentation Procecdur=s--Reading

Distar Reading

The class schecule was organized to place emphasis on reading and math.

The initial basic reading program for students lacking letter recognition
skills was Listar. All students lacking letter recognition skills, as
determined by the probing orocedure, hegan in Distar book A with the letter
M. The classes were divided into two ¢roups in order to facilitate the Distar
presentation. Each group receivad thirty minutes of instruction during the
Group Say-sound period. Fach student gcve say semples for letter recognition
(Say-letters) and sound rccogn'ticn (Say-sounds). Teachers recorded correct
and error responses o ¢ s2harate data sheet (Figure 7), and later transferred
them to t'ie event sheet. i« zwount of time for each sample varled, thus
‘there is a "floating floor" for the Distar Greur Sav-sounds graph (Appendix).
The students were aliowcd to mcve tarough the material in the Distar books

. (A, B, and C) according to thzir ability to meet the followung criterion for
any block of material: threc consecutive days of errorless performance on
group Say-sounds, on group Say-letters, end on individual Say-sounds.
Following completion of Distar Book 3, students were dropped from the
afternoon Distar :Penmanship Program and were moved into the Sullivan Write-
letters program in Books Pre-1A, 1A, or 1 depending on their performance
on the Sullivan Probes (See Probing Procedures).
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A token reinforcement system was utilized during the Distar Group Say-
sounds period for the purposes of obtaining and maintaining student attention.
The tokens were multi-colored plastic chips, each one redeemable at the end
of the 30-minute period for a point. The number of points a student earned
was entered on the event sheet, and during certain periods of the day the
points could be 'cashed in'' for free time at the rate of 1 point for 1 minute.

Presentation procedures and the sequence of material closely followed the
format of the Distar Reading Program with some minor changes made to facilitate
continuous measurement (the use of stop watches, recording of responses) and
utilization of the token system. The daily Distar session began when the -
Students were seated quietly at the study table. Then, using the Distar
Instruction Book (A, B, or C), a recording sheet (Figure 7), and stop
watches (one for each child), the teacher provided the verbal stimulus
indicated in the book and the children made either individual or group responses
as indicated by the teacher. The tracher started the individual student's *
stop watch at the compietion of every stimulus given to him and stopped .
the watch following the student's response. The teacher then recorded the student's
response in the appropriate column (correct--error) on the recording sheet
(Figure 7). At the end of every session each student's place in the Yook
was marked with a color-caded chip, and his correct and error responses were
totaled and entered on the event sheet along with the total response time ':>
indicated on his stop watch. C by,

The Distar Group Say-sounds period was held in two groups in order to
facilitate instruction. During the Distar Write-letter period, the class
initially participated as one group, the students seated in a circle facing:
out (Figure 6). However, as students completed the alphabet they -
formed a new group (SRA Lab 1) at the back of the room. During the
Distar Write-letter period all students began with the first letter
of the Distar Sequence (M) and added one additional letter as soon
as they mastered the ones they were working on. Mastery, as mentioned
before, was defined ‘as three consecutive errorless periods on three
measurements: individual Say-sounds, individual Say-letters, and group
Say-sounds. Following the addition of the first four letters (m, d,

s, a) the ‘teachers determined that most of the students could handle

a larger addition of new letters. Subsequently, four new letters (as presented
in the Distar Curriculum Guide) were added following the student's mastery -
of all previously presented letters.

The Write-letter work sheets were designed to show the stimulus for
each’letter on the left-hand column. Four pages were attached for student
responses. Page one had one line of sample responses and one line of
trace responses to be made by the student. Beginning on page two the ‘
students had three review pages of all previously presented letters (see
Response Packet--Appendix). Following mastery of the first a
four letters the students received packets to work on for the next four !
new letters. At the beginning of the period, after students were seated
Quietly, thb’teachér provided them with Write-letter Packets. Each student

1
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wrote the responses indicated by the teach:ng frame; after completing

each line he raised his hand and the teacher corrected that line and recorded
the correct and error responses in the corresponding time slot on the event
sheet. The student erased all errors and repeated those responses until they
were correct. .

In conjunction with the \/rite-lctter period, the teacher took one-minute
samples of Say-sounds and Say-letters from each child using a stop watch and
a double bank -counter (Figure 8). The teacher presented a Stimulus Sheet
containing only the letters the child was working on (see Appendix), and the
student pointed to each letter and said thz namz, or sound, of that stimulus
letter. The teacher then recorded correct and error responses on the student's
event sheet. (See Appendix, Distar Say-sound and Say-letter Sample Plan Sheets).

Sullivan Reading

The Distar Reading Program v:as ciiosen as the primary tool for teaching
the initial zieps.of reading because of its emphasis on the beginning sounds
and the blending process. .: Sullivan Procrammed Reading was chosen as a samj
plement to the Distar Program beccause of its cmphasis on sight words and student
involvement in the program, and because of its easy adaptability to measuring
techniques. A student's placement in the Sullivan Reading Program was
determined by his .performance in Distar (completion of Book A) and on the
Sulhivan Probeés (see probes secticn). Vhen working in a Sullivan book the
student was required to stop at the end of each page and raise his hand so
that the teacher cou'd correct the completed page and record correct and ;
error responses on the stucent's cven: sheet. Th2 student then read aloud
to the teacher those fram=s in which errors occurred. Corrections were made
by the student and checked by the tcacher. At the end of each period
the last frame was dated and thz bool was put in the studant's desk. (See
Appendix, Sullivan Sample Plan Sheet).

During. the Sullivan Peading period ore teacher worked with students on
Write-letter exercises while the other teacher took one-minute oral reading
samples.

SRA Reading,Lab

The SRA Reading Lab IA was vsed with those children who had completed Book C
of the Distar Reading program. Stucents in the SRA program, as in Distar . .
group Say-sounds, worked in two sections. During cection 1 the students (4-6)
assembjed at the back table znd each child first rzad a passage silently and
then orally read one-minute szmples of it to the teacher. The passages were.
from the-.lab booklets that studente were working on during Section 2. Teachers
took the onerminute oral recding scwples doily {or each child, and recorded .
the number of 'words rcad on a double bank counter. The corgect and error
scores were then transizrred to the event shzet. Correct responses were
defined as appropriate phonetic imitations of the stimulus words; error
responses were inaccurate fhonatic imitations and repcated words. During
Section 2, the Write-letters period of SRA Reading Lab, the teachers
gave each child the work booklet from the level he was then working in.
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The teacher instructed the student to ''read to yourself the story that
is on the front of this booklet. After you have read the story, raise
your hand. Then | will start you on the questions.'" (See Appendix, SRA
Sample Plan Sheet). For the questions, the teacher gave the child his
Response Marking Sheet (see sample in Appendix) on which he responded
to the questions on the back of the lab booklet. He was instructed to
raise his hand when he completed the answers and the teacher would then
correct his work with him. The teacher went over the error responses
with the student and instructed him to ‘’correct your errors, then raise
your hand to call me.'" At the end of the period the total numbers of
correct and error responses were recorded on the student's event sheet
(Figure 9).

SRA Basic Reading Series

During the afternoon reading period (2:15-2:45) the SRA Basic Reading
Series was used to develop silent reading and comprehension skills. The
series begins with Book A and each book has an accompanying workbook. All
students began in Book A and proceeded as far as they could go through
the series, which ends with Book F. This reading period was divided
into two fifteen-minute periods. For the first fifteen minut2s all students
read silently; one teacher took one-minute oral reading samples from each student
while the other teacher gave assistance to the other students. During the
second fifteen minutes the students made responses in their workbooks, raising
their hands after two pages to request teacher correction. After the teacher
corrected the pages he recorded the correct and error responses on the event
sheet.

Presentation Procedures--Math

Suppes and Sullivan Math

Patrick Suppes' Sets and Numbers series, published by Singer/Random
House, was the foundation for the math program. Supplementary materials were
drawn from Sullivan's Programmed Math Series (Book U-Multiplication, Book 5-
Division), and from teacher-made Basic Facts Sheets-Multiplication. The Suppes
math serlies was chosen because it provided comprehensive coverage of both
traditional and new math skills, it lent itself to continuous measurement, and
it was being used by the elementary schools of the Tacoma School District.
The procedures for responding to the Suppes math material were the same as
those used for the Sullivan programmed reading materials. Numerals, rather
than letters written by the student, were used to determine a student's rate
of correct and error responses. Following the completion of Suppes Books K, |,
and 2, students were placed in Sullivan Book 4-Multiplication. Presentation
procedures for this series were identical to those used with Suppes. Be-
ginning with Sullivan Book 4, teachers began taking one-minute oral samples
from students on the basic-math facts in multiplication only (see sample
in Appendix). In addition, fifteen minutes of the 8:30-9:30 period were
set aside for students working in Suppes Book 2 to write the basic multiplication
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facts. During this time the teacher presented multiplication sheets
to a student and set a timer for {ifteen minutes with instructions for
the student to complete as many problems as he could before the time:
rang. The student's correct and incorrect responses were subsequently
graphed on the six-cycle graph paper.

Academic Materials~-Placement

Basel ine Measurement Conditions

The first experimental condition in this program involved taking baseline
measurements and it consisted of two phases. During Phase 1, academic
stimulus probes were administered to each child so that his academic
skill levels in the Suppes Math Program and the Sullivan Programmed Reading
Series could be determined. Tne probes were made up of items drawn from
the material in these programs. No teaching was allowed during the
Phase | condition, and the child was given no reinforcement-~-teacher social
approval or disapproval. Probes were not corrected during the day so that
the students were not aware of their correct and error responses.

In Baseline Measurement Phase il, the students were placed in the
Suppes and Sullivan Programs according to their. performance on the
probes. The individual teacher-pupil contact initiations were held constant.
That is, the teacher intervened after a given number of responses in order to
minimize student errors. This was done by stamping the picture of a hand
with the word stop zcross it, and by using this picture to cue the child
after a specific number of responses determined by the teacher prior
to the child's placement in a bcok. Tihe hand cued the student to raise
his hand. The place in the book where the hand picture was used varied
according to where new skills were to be introduced, and at these points
the teacher had to tecach the new skill before the child could continue.
Recording procedures called for the teacher to correct responses on each
contact, and to enter the correct and error responses on the event sheet.
The program time on which correct and error response rates were calculated
was the time during which the child had actually made responses. The
time during which teachers initiated contacts was calculated as off-
program \ime and was not considered when calculating the student's rate
of responding. Baseline mcasurement Phase || continued for at least five
days, after which time trend lines were analyzed; if correct and error
responses had stabilized, the program was maintained. |f trends were
unacceptable, changes were mad: (see Trend Analysis).

Probes

The rationale for the probing procedure is that, theoretically, the best
way to determine student placement in academic material is to sample
student responses to that material. Decisions about such questions as
how large a sample to use, and what percentage of correct responses determines
book placement, are arbitrary, and they depend upon such factors as teacher
philosophy and the time and materials available. In this program every
tenth page from the instructional materials was used for probes, and
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a student's book placement was at the point in the material where he
began to show an error rate of 53.

The probes were comﬁlled from Suppes and Sullivan material and were
administered at the- beglnnlng and end of the school year. One hour a day
for three days of the first“week of school was set aside for .probes--a half
hour for reading and a half"hour for math. The students were instrycted.
to respond to every question and told that no teacher aid would be glven
A timer was set for thirty minutes, and when it rang the probes were
collected and stored for later correction and evaluation: -

Coe .
Students* 'Book Placement
s l\ e A
. Distar Reading - All ‘students were administered an alphqbet recogni-
tIOn, %tlng and saying test to determine their placement in Boqk A or B of
th e ﬁﬂﬁi r series. Book C focuses on blending and all students were requlred
to: pvnbress through it before beginning the SRA Reading Lab.
DR 4 (5 W

2. Sulllvan Reading - Book placement in the Sullivan program was deter-
mined by the point at which the student made 5% errors on the Sullivap reading
probes. If 5% errors occurred in the middle of a book, a student was.started
at;&he beginning of that book in order to snmpllfy administrative prqcedures

in

3. SRA Readlng Lab -.All students began at the beglnnlng of the lab kit

and proceeded through the materlal at their own rate.

L. SRA Reading Serles - All students began in Book A and proceeded through
addltional books at thelr own pace.

5. Suppes Math - Book placement in Suppes was determined by the point
at which the student began making 5% errors.on the math probes.

N
Student Evaluation Procedures

' [

. ‘Group Evaluation

e

Lty

o

o, .\

‘The Wide Range :Achievement Test was used for pre-post evaluatlon of the
experlmental and control classes, and was administered before intervention
procedures in the fall and again in the spring after termination .of the project.
Two important indbcators gained from the WRAT test are the student s mean
percentile of change.in classroom ranking from the pre-test;to the posttest,
and the student's mean grade change from pre-test to posttest

An evaluation of these mean changes provided information concernlng the
change in performance in terms of grade level and percentile rank. This
information indicates that while the experlmental classes were making
significant. grade change (more than aone year's growth during the school‘
year), the control classes made less than half a year's growth or grade
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change during the school year (see Results section). That these changes
were attributable to instructional procedures and.not to innate studeng
abilities can be determined by comparing the intelligence scores (on
Stanford-Binet tests) for the control and experimental classrooms, taken from
the placement tests administered by Tacoma Public School psychologists. The
results from these test scores show the experimental classes had a mean
4. Q. score:of 72.3, while the control classes had a mean !. Q. score:.of .,
71:9; not-a: significant difference. .
ot bl 4 et
individual Evaluation : Vit oo R
PR N A N 4
individual evaluation for students in the expertmental group was a c0nttn-
uous process and required daily charting of data. On Frjiday afternoons the
expertmenters from e University of Washington analyzéd the week's dataand
-Tnacade recompendations for.changes based on the trends of those data. For example,
iowhen 3 student:made a high rate of responses but many of those responses:were
i - @grors, the. situation was often diagnosed as.a:program problem, and.a change
to less difficult materials, or to individual instruction on a particular.con-
cept, solved the problem. lt was important to identify such situations quickly
so that the student experienced success in his academic endeavors. Other data
observations showed that when 3.child's error rate was stable or.slowly. rising,
and his.correct response rate was on the decrease, an intervention with rein-
forgcements. (either adding points to the program, or enriching the schedule)
was sufficient to reverse the correct trend (see Continuous Measurement).
Daily individual assessments were not made in the control clas,s,rpans.
1 oo .,“ .
Cont inuous Measurement
b oy i Gontoang ohyl s o1 :
For effective student placement and,continuous evaluatton oﬁ whethet,. the
program is meeting its objectives, the teacher needs feedback to let him know
“dnow; his: students areiprogressing; .inidhisoproject the major mathod for test-
ing the effectiveness:of students! p)acementiand subsequént progressi was..to
examine their correct and error rates on a weekly basis.
S iy, 0
Because measurement of behavfbr provtdes essential information for
placement and for decision making on what actions will be most effective in
enhancing continued learning, it has been suggested that ''measurement of
 behavior is the critical factor in teaching' (Har}ngwa Phidlips, 1971, in press).
IR AR R A RN LYY R ]
“a LoContinuous measurement of academic perﬁormance ts greatly enhanced if the .
academic materials used by students: are pr°9rammed or semi-programmed, for
these materials are presented in a way whigh, requires active responding on the
part of the student. Active responses may .be djwided into movement cycles
(say sounds, write letters, write numerals, say words, etc.) which, when counted
wri.over- timey .are readily plotted on six- cycle graph paper as rate of‘
performance. Other advantages of programmed instruction arg-that its step-by-
steppprasentation of material facl)itates the analysis of ;problems, it provides
immad&ate feedback, and it allows far self'pacing by. qhe stpdent.

ool 0 i
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Taking continuous measurement involves several distinct and necessary
steps. First, terminal behaviors must be established so that a child's
progress toward those objectives can be determined. In this program, for
example, a terminal objective in reading waé' that a student had to be

‘able t6 say the’ name and sound of all thé letters in Distar Books A and
‘B Before he bégan ‘work 'in the SRA Réad ing Lab. The second step is to

tdkeé‘baseline ‘data '(the initial medsurémeritiof a behavior) $6 that later
manipllations of variables (materialy) time spent worktng on materials, -
reinforcements, ‘etc.) can 'be-analyZed’ "for ‘their efféctiveness. The third
step is to detérniine what: réifforcerd Will be efféctive. After taking i
basel iifé data"dnd analyztﬁg‘uthe civi’ I’d"é‘f“responses, the teacher must evaldate
how the chi'lé {$ performing -and then determine what changés or manipulations
(curricular -cHatiged’ &nd/or reinforcing contingencids) will -best elicit accurate
and efficient responding from the child. Finally, thé teacher mist evaluate
the effectiveness of the manipulation which occurred following baseline.

Fof ‘thils reason’it is imgérative that only one'cdndition at 'a time be

changed ;' ‘otherwi se, it is! "impossib1@ to evaluate whether a given manipulated
variable was the deterniining“factor (v ‘aty’ pérformamce change. If this
proceduréts ‘followdd ‘it is pod¥iblé] “after severdl sessiofis, to cofipare
the'studént's baseline responsé 'rate data with the'new resporise ‘raté-and then
to eval‘uate the effect of ‘the dhange introdut’éd into “the Iearning enviroment.

Continuoﬁ's measurement based on " resEnSe rate "enables the tedcher to make
coripdr ison's of perfdimance for the samé ‘individual -at differéfit. timess ¢
regardless of the resporise peridd as Tong as the responses are comparab!e“
(Haring & PhilTips ,1974:in press). ‘The value of this' Is that instruction
is truly '‘individualizéd; for the cth‘s progress is be!nd compared onfy
to his own past perfbﬂﬁance. oo

. i n Kl 3
R e ' - -

Comff’huous ‘Mdasurément’as a Diggnostic Tool L Rty el o

IR ] if o, "t . : . i ooyt

The primafy fundtion of any edueationa? dtagnostic tool is to aid i
the teacher in desighirg an educational program which wiil medt ‘thé nééds

of -the individual studest (Haring & Lovitt, 1967, p. 36).' Séverdl aspécts
“of “cont ituous measuredlefi® ‘nake ‘this' diagnosth: tool 'particularly v

suited to achieving that goal. The first is direct assessment of obsé€fvable
behaviors, a procedure that permits the teacher to immediately and relevantly
program instructional materials in a functional 'setting” ~Thé seéohd ' -
diagnostic characteristic of continuous measurement is reliability.

Since 'the measurements &ré made over &n extended' time period and’involve
mady évaluations, the opportuni ty for ‘behavior ‘to stabilize is inhérent --
t'the proéedure. The third diagnostically sound characteristic of ' o
continuous Measurement is validity!” Because continuous medsurement <

is taﬁén on day-to-day activitiesi'it provides performance informatiof"’’
concernitig discrete tasks; this is the type of information a teacher

requin:es in order to design individually relevant programs. .
R PR ORI PR A : e " , Ter o f
AR T i1 Yo i . o PN
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Rationale for Using Rate -
TR T e i . '

! Througheut ‘this ‘program; -rate  (of movements~-per-minute) was the ynit
of messurement ‘and:it wag always caféulated for both correct and ' :
errér responses. - Raté was used because it best enables the teacher to.'
interpret the three critical -dimensions of a pupil's academic’ performance:
""(a) Frequency '~ howimany right-and wrong :answers ;. (b) Quality ‘- what.ithe
correct -to error ratio is; .and .(c) Time - how: 'long-'it "took -to- perform - ~
the task." (towitt, Schaaf, ¢ Eaton, 1970, p.-18) Cdrrect and~ ... - -
error rstes give the teacher &llithree of these pleces: of. information.. .:

" For vinstance, rate tells the teacher the frequency of. responses, and :the
* time néeded ito do ‘them. . In addition, wheniboth correct.and eérror rates .
"1 'are tdken the teéacher.is provided with eithér a rutio or percentdge - |
" méasure for ‘compar ing -the two. g o N
R I By Pt o S oot
-The' two netessary elements .when one usés rate as .aibasic measurement
safe‘movement cyclestand-time.! Movement cycles are béhaviors or perforri:
mances ‘which have three-distinguishing characteristics.n Einst, they-dre.
actions which have a-défin¥be beginning and end: second, ithéy are . -
" actions: which-are repeatabléjisndithird, they are-actions:which. are ;undep
the 'students - control. :7A movement: cycle is a specific idctian which -
can be counted. The task for educators who wish to measure rate is
to separate ‘académic.performances. dntosbssic units which start.and .°
stop. - Examplés 'of "some basic 'movement cycles are: say word; say:letter;
" sdy number, write letter, write number, etc. However, counting movement -
cycles: wi thout ‘recording the time in which they occurred would-yieldi
very little useful information. For exampfe, if Ron writes 50 words-
correctly and Doug writes 200 words correctly. it: would :superficially
appear that Doug is four times better at word-writing than Ron. However,
if Doug wrote his 200 words in; twenty 'minutes and Ron wrote:his-50.words ;
in five minutes, then they were both writing at a rate of 10 words per
minute. - 'The fact that the movement cycle:is dnder the.studentis comtrol
means thatithe teacher can, through manipudation of environmentad . .i 5n
-¢ontingencles ‘which will depend ‘on the stodent's behavior, helpithe .dtudent
maintain, increase, or'decrease the ratéiat: 'which he performs: the behavior
sidbeing counted, = :. : gt
g!oﬂ‘.s\/‘d"‘.t oy R RN Sl ‘. ', . e . , . . ceey el
Evaluation Procedures: Trend:Analysis Cg T SRR
Yot . Poet e ol e - N ' PRRTS
' Analysis of -trend. line was .used for..evaluating allaplotted data . in:c
this program. _The procedure.for:establishing trend lines is:as follows
For any-givén. group of data plots, one must divide the data.-into . two.equal
parts,‘'and then find the median, and mid-kiddle point, of_each half.; These
twacpoints are then connectedi: One finds: the median point by counting :i
from thé top or bottom to: the center horizontal position of. the.data.-. >

! LY

yr g

1] .
' R RTINS 1% PR N A

iy RS YEED G

v 1 Leg et

C v _ . o
The mid-middle point is located by counting from each side to th

center vertical position of the data (Figure 10). The interpretive

information yielded by a trend line is basically descriptive--it tells

.
ALY
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you whether the student's performance is decreasing or increasing

or whether it is holding constant. This information gives the teacher

a sensitive indicator of a student's past and present performance rates,

and enables him to make sound decisions on curriculum material or reinforcemsnt
changes in the student's program. .

When the experimenters in this program analyzed trend line direction
and made phase change decisions based on that analysis, they followed the
general, rule-of-thumb guidelines shown in Figure 11.

Close analysis of trend line .acceleration (i.e., movement, either up
or down) can be a sensitive indicator of st:dent performance, and one
of the tools utilized by the experimenters to determine trend acceleration
(positive or negative) was the Acceleration Finder, a clear plastic
strip produced by Behavior Research Company (Figure 12). To determine
positive acceleration (up) the Acceleration Finder is placed on the
graph so that its X! point covers the median-midpoint of one side of
the data (Figure 13 ). To determine negative acceleration (down) the
Acceleration Finder is placed identically but the plastic strlp is
turned over (Figure 14).

After the Acceleration Finder is correctly placed on the data, it is resd
by following the line which covers the trend line to the arrow head and then
reading that figure. Positive acceleration is indicated with an (X) before the
number whlle negative acceleration is indicated with a (+) symbol. Such an
analysis of performance calls for a minimum of five data plots and can be the
basis for making phase changes. But the analysis of the effects of phase
changes calls for a comparison of pre-phase change trends with post-phase change
trends. On the Tacoma Project these comparisons were made on the Quarterly
Report forms and included a description of Median, Trend, and Range (Figure 15),

Comparisons of pre- and post-phase change trend lines tell the educator
how much effect a given phase change had on a student's performance over time.
When using trend lines a comparison of pre-phase change projected mediahs with
post-phase change actual medians provides the answer. For example,
if a trend Vine had a X1.5 positive acceleration for a three-week
perlod, the median each week would increase in the following manner.

Putting the median of thc first week's data at 1.7 movements/per
minutes/per day (for a beginning point), then the sccond week's median
would be (1.7 x 1.5) or 2.55, and the third week's (2.55 x 1.5) or 3.8.

A projection of this trend into a fourth, fifth, and sixth week would yield
the following medians: fourth week (3.8 x 1.5) or 5.7, fifth week (5.7
x 1.5) or 8.5, sixth week (8.5 x 1.5) or 12.7. However, if a phase change
had been instituted following the third week, and three additional weeks'
data were collected with @ first week median of 2.0 and a x3.5 positive
accelerat!on trend line, the fifth and sixth week medians would be as
follows: . f1fth week, that is, the second week of phase change (2x 3.5)
or 7.0; sixth week, the third week of phase change, (7.0 x 3.5) or 24.5
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Fieure 11
Rule-of-thumb guidelines for implementing phase changes
Trend Direction Possible Program Change

*

1. Correct rate acceleration ; 1. No change would be initiated for one week
with error rate . unless one of two things occurred: 1) cor-
accelerating. rect rate decelerated or 2) error rate main-

tained acceleration.  See # 4 for type of
change to make.
2. Correct rate acceleration : 2. No change.

with error rate deceler-

ating.

. 3. Correct rate acceleration
with error rate holding Z13. No change:
constant..

4. Correct rate holding ~—i4. A cost response contingency (points are
constant, with error 7 subtracted for tco many errors) constructed
rate accelerating. for error rates.

5. Correct rate holding =I5, MNo change-
constant, with error rate N

% decelerating.

% 6. Correct rate holding con- —16. Depending 6n the desired rates of both dimen~
] stant, with error rate - sions (correct and error), the correct rate

: holding constant. reinforcement schedule might be enriched,

- while error rates might be ignored.

§ 7. Correct rate decelerating - ::7. Five possible treatment alternatives can be

with error rate acceler- considered: 1) lower teacher contact
ating. schedule, 2) additional practice, 3) place-
ment in lower program, 4) enriched rein-
forcement schedule for correct responding,
5) combination of all.

8. Correct rate decelerating

with error rate decelerating. . Same as 6.

Bl S S

. Same as 6.

\/ //

9. Correct rate decelerating,
with error rate holding
constant.

H . *Chart line direction : . 23
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Figure 12

Trend Line Acceleration Finder
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Figure

15

Summary Chart of Phase Change Effects

Sample

Rules: 1. Same signs (x or +) are divided.
2. Different signs (x,+ or +,x) are multiplied

Rate Description

Effect Description

Median

Trend Range
Per Per
Veek Cond.

cotll Chroy3
8.0 Eito /3

Change e-L_  [Range Changc

Medlan  Trend Range Median  Trend Range
. Per Per
Week Cond.
2 x L] ¢ x
C_5_~_{ Cs /:,& . Cﬁ_to_:_{‘; C*/:Lm/“,/ C%ﬁm/m/
x X wk « wk
€05 Ee __{_:__g_ EO to / E+3fm/m,  E¥3dim/m,
- = Twk W
Median Trend Range Median Trend Range «
Per Per Change
Week _Cond.
¢58  ditE Lt/

€5/, 37 ECto ]

! a,
.

fw

X X
C /' "u ,m/
;._.__"’/wi‘ Ce L0 :,JE
Ev/om/m, E¥/3mim,

wk

/

Not Calculated}

>

m/m/wke=mean movements per week |’
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(Figure.16). TYhe relationship:between the projected trend |ine and the

actual trend line can be analyzed by dividing the smaller trend acceleration

number (x1.5) into -the 'larger (x3.5), i.e., x3.5/x1.5 or x2.33. This Is the

deviation of the post-phase change trend ine from the projected pre-phase
e .

cﬁ%ﬁgé‘fVénd line
T o ' o

L]
LY

ady

Phase change effects were summarized quarterly on the Tacoma Project and
{ recorded on the Classroom/Quarterly Report forms developed: at the Experimental
| Educatldn Unit ‘(Figure 18). - ' - .

B T

Contingency Management

After bdse¥ine data have been collected, trend lings have been analyzed,
and the decision 'to thinge materials or establish : .nsequences for responses
has been reached, the teacher who is using a token . . inforcement system
is then faced with the problem of determining payoff schedules and establishing
item costs. A haphazard establishment of payoff ratios and costs ¢an'}ead
to sltuations in which some students are never earning enough points to
buy Items, while other students are able to deplete the ''store' within
a day or two. To prevent such occurrences, ard to provide a situation
which the students consider equitable, the experimenters used the following
formulas for establishing point~sarning ratios and for determining prices
ﬁgr:retqforcement items: ' : i »

. -
VUG ey TR

: 1. Establishing Point-Earning Ratios L "
| a = The §ugiect's‘mean rate (movements-per-minute)
: " b = Total session'time ‘

27, 7 ¢ = The ékpected number of résponses per session, or (a) times (b)
' d e The fumbér Of minut@available as a consequence
f’e -‘ﬁiiio;‘br“1c5JGJVQded by'(d) = - “

o ”fﬁaﬁblé!“fﬁ'pupll's“%eanf?ate of responding In a session of ten
LN Uminutes 18 f1fty. The number:of minutes available as.
';J) c .’.,‘.& consequ‘eh?ef'i’s 20. gL b .

it Solutlo 1 webt e Y
' ‘X rate''s &0 o : N T T TR
] 'B =PSessTon ‘time = 10 ' ‘ et
; ' c & 50 % 10 = 500 responses T - oo
1 d = Time available = 20 " -
e = Divide 500 by 20 = 25:1

KEE IS FINTE b LT K FT P

ad}

LT

'
iU H

1,

“1f the Subject edrns one point for every 25 responses, and :} ﬁoiﬂu equals |
m!nqte of free 'tiie, the Subject has earned enough to pay for the firee.time.

IR A iy .
bt o : Yy

-"J‘jmhﬁ " fryg, ' . ste oty

I'Y‘)i/z":1j:':dé,. . o L. , it
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2. Determining cost value or number.of points, rqujred to ''purchase'’

anobtem. .. - fiem T e
am= Tie Subject s mean rate (movementstper-minute) A ,}p

b = The average session time . SR

c = The expected number of responses per session, or (a) t imes,, (b)

d = The minimum number of sessions you want the Subject to work before
be is abla.to '"purchase' the desired consequence.

T e = The number of respopses expected, or (c) times (d), o

f = The ratio desired (e.g., 5:1, 10:1, see #1) to obtain item. .-
g = Desired 'cost" of the item, or (e) divided by (f).

. otey, ' t by

Example: The Subject's mean rate i$°50, the session time is 10

D minutes, the number of sessions before payoff is 10, and
: the desired ratio has been.determined through using
! formuia | to be 10:1 g ot
fi T "
Solution: Coagi A Lt D
a = Mean .nate:s 50 EANTE P ST . N T
b = Session.time = 10 ; weoeiashuis vatie ol , e
cw= 50 times 10 = 500, . wofr doug Jnovaryg T
d = Number of ;sessions = 10 Pivpa 1ab’ e '

i v e.m Number of responses . {c times d) = 5,000 ;

f = Desired ratio = 10:1 : C e e

g= 5,000 divided by 10: The purchase price of the item should be
500 pO'ntS. . I FETE | .

Reinforcement contingencies used in this program were usually free
time and-jtehs or games which were known to be extremely interesting to the
students, such as Gar models. Vhen a student purchased free time, a timer
(set for the number of minutes purchssed) was. placed on-hls“desk. The
student: thennweént. to;the activities area where.he,cpyAd engage,ipbwyatever
activity,he:those, suchias: building models, playing,pool, doing puzzles,
painting, listening to records (with a head set), and playing with a car
set. When the timer rang, the student immediately returned to his seat
for further academic work. Student: were allowed to spend pgints;for time

only during those academic pzariods in which they were earpjny points. The
cost for time always rcmained at the fixed ratio of .1 point for 1 minute,
and a student always determined how many points. ofihis. total hp would spend
to buy time during a point-carning period L TR .

When trend line analysis of a student s performance data indicates
the need for a program. change, the,teacher has several ¢cpyrses of action
avallabiw, +He may manipulatc:.teaching proceduresi(contact frequency,, etc.)
or the programed materlal, or he may manipulate the arranged event (these
happenings which are conttngent on a pupil's behavior). An arranged
event, for example, occurs when a pupil receives X number of points for
correctly solving X number of problems. An illustration of the contingency
management procedures used in this project is found in the following case
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study of one of the students. This study has been reported ip the
April, 1971, issue of Educational Technology (Haring, 1971).

...Juanita was put on a Fixed ratio schedule of token, reinforce-
,. ;. ment contingent upon “the number of. responses written"
~ whjch were correct the first time, For'every five correct
‘written numbers Juanita received ohe point. One point
equalled one minute of free time. Receis for' fifteen
minutes beginning at 10:30 a.m. cost twenty points.
Candy, jacks, and other small items could also be purchased
by any member of the class at a predetermined point
value, The teachers determined the ratio schedule. [Juanita]
determlned how ‘and for what her pcints would be used.
The aliternative program if the child did not have moints
to attend recess was Suppes Math....

A

S s

During the [next] fourteen days [Juanita] was subject to &'
5:1 fixed ratio schedule contingent upon correct write '
.number responses...[her] median correct response was 1.5
responses per, .minute, Du Sng the ‘second’ phase of’ basellne
measurement when she was working 'n a book, the med!an
correct rate had been % correct responses per minute.
Although correct response rates during the first fourteen
days of theiexperlmental condltion of flxed ratlo token
reinforceqent showed s)ight’ poslttve apceleration,,the
teachers determined that a}second exper'imental condition
should be instituted as an attempt to raise the median
level of correct responding....[Therefore, following the
fourteen days of baseline: datai one condition was changed.
The points necessary. to buy recess werek(educed to 10. )
Thls dfd, in fact,-raise tze median level of corréce U’ -zt
s onding to 2.4 correct responses per minute. 1t also
‘ dramatlcally changed the slope ‘of the best f?ttlng stralght

ltne projected through [the next] seventeen days’ of data :’ LR
Vit ow TR
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fontJency COdng Contact Codels R S T O

[
g

-
,

i 1. 1N Order to keep track of the point-earning ratios and the teacher
contact SchédUIes'for each student, a conttngency codlng 3ysteM’was used.
The code was’ pTa d dfreétly under’ the academic subject €1tle " o the event
sheet, enabling t to quickly 'determine at ‘each contact " -

If the' studeﬁt‘ha'“o a pd?ht-earning céhtThgency, ‘and how ‘many points
he had earned. The number of pplnts earned was calculated and entered
on the eveiit sheet to the right ¢ of the Correqt column’ (Flgure 9 o

LY

“'The codes used on the project were based on theé Contingency Coding !
System developed at the University of Viashington' Experimental Education Unit
and were interpreted in the following manner:
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The 5 Spectfﬁes 4 pupll~ -initiated contact. '
... The number under'3:-ifi this case, 10-<is written vertncally,
““and means thaé the studént must make 10 responsés before
raising his hand A '

noo o miog oyl . BT B R i
2. 5oo . | | .

. .nnd
R h: ".“ . P , - ) . .“ r o
*L) AN

T fé fnterpreted the same as in example #1. The 1P
cates that the student must comPlete I page before
rais!ng his hand.’ ‘

L

#3. 514 ,
l- 1) @

o‘ 0] PR

“In thos exanmple the 5 and 10 mean ‘the same as in example 1.
The | following the 5 ieans that the teacher' Is givliig

points to the child for'torrect responses. The 6

under the 1'tells the teacher to givé the child I’ point

“for every 6 correct responses, a 6:1' schedule. ' :

‘The’ 4 in this example indicates ‘to the' teachér that ‘the
pupl! will specify how and whel duéing a point-earning
session he will cash in his earné& pocnts

oy

ﬁ\:“ ) . "'Resuffs and Dtscussiéh LSt ™

. v . b B Y] g ' 7() oy s T

Test Selection and Admintatrati'on: Wide aa_ﬁe ucmevmw:' nmfi
BB nth "5

The WRAT was select as the means for making a comvarison 6F 'strdents !
academic performqnce Tn éhe experimental and coritrol ‘classés. Detérmining
factors in the selectidn were the following: a) test administration time is
short; b) no special skills are required for admnnistration, c) both readlng
and math are tested; and d) the test has Been $¢indardized.. ' .2 1"

T o)

The HRAT was administéred to all classes (expeﬂlmental ‘id control)

by’ the. experimenters during the ‘week of dcfbber 15, 1970, aqa ‘during -

the week of May 20, 1971, fol lowing, project ‘termination. Qfﬁe ‘test )
was administered and. scored as directed by ‘the WRAT lnstructtgdnngnual ‘
! Results were compared on a CIaserQm bacis aq& yieided a pre-post
mean for each subject area. The differences between these means were '
determined and gave the mean growth (or lack of growth) in each subject

argﬂ for sach clcssroom (APPGﬂd"‘ E) . e J; i
4 A R L Y XL

s
oty r‘;‘:, P , . P "o . "7i o h.,.'!.
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Results and Interpretation

Each classroom's pre-post grade standing for each academic area
tested was determined by finding the class mean score (X! = pre-score,
X2 = post-score) on the WRAT. The tests were administered eight months apart.
difference between these means (RX2- X1) gives the number of months®
grade change (up or down) that the class made. According to this method,
if a class advanced eight months (.80) then the class had been advancing
academically one month for each month's work. The chart (Appendix E)
shows that the students in the McCarver classroom (as a group) advanced
! 1.40 (ten months + 4 months = 14 months), or 6 months (14-8=6) more
than was expected, in the subject of reading. By the same method
of calculation, the Edison | classroom regressed (as a group) by
one month (8-9= -1) over the same eight month period in the subject
of reading (Appendix E).

This chart also shows that in the subject of spelling there
is no significant difference between the experimental and control classes. In
light of the fact that spelling was not formally taught in the experimental
classes, it becomes even more clear how effective the experimental pro-
cedures were. It also indicates that very little transfer carried over
from reading, suggesting that if progress is desired in a specific
subject, then that particular subject will have to be taught in a structured
and emphasized manner.

- o

A standard t test (Edwards, 1967) was used to evaluate the pre-test,post-
test differences between the control classes and the experimental classes
for both reading and math on the WRAT. The t test analysis was performed
on both the grade placement change, and the percentile change. Grade
placement change for the experimental classes for both reading and math
was significant at the .005 level. The percentile change for both
reading and math was significant at the .05 level (Figure 17).

Discussion

An evaluation of individual rate changes paired with the variables
of curriculum, time of day, and contingency management provides a sensitive
indlcator of the effectiveness of instruction. Teachers need this information
for developing effective individual programs. Administrators, however,
need more gross group measurements in order to make their decisions. For
the administrator's purpose then, classroom comparisons with such tools
as the VRAT can provide the information necessary for determining what
; type of instructional materials and methods are achieving the most effective
; overall results. :

3 A comparison of the experimental classes with the control classes
on the Tacoma Project by the method of mean growth shows that in grade
gain for reading, the experimental classes averaged 11 months gained
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Control
Grade Plcmt.

Control
%ile change

Experimental Grade :Placement

Figure 17

‘WRAT Reading, WRAT Math

K

a. ‘ ,
i ;
i
T = 2.6533
df.=bl |
% !
p< .005 ;
3 o
Experimental %ile change ‘
b -
T = 1.7016 :
l df.= 42 :
% ;
P<.05 i
i
a. Comparison of experimental
b. Comparison of experimental
c¢. Comparison of experimental
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@ T = 3.4338 .
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grade level gains in math,
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while the control classes averaged a ‘2“month decrease. In math the

experimental classes achieved a mean gain of 14 months. The control

classes made a mean gain of 2 months. From this information it is :easy »
to see thac the experimental classes made significantly more progress I
in reading and math than did the control classrooms.

Evaluation of gggs Math and Sullivan Reading Perﬁomaace ,
Introduction . Ny

iaor- Selection of Sullivan and Suppes was based on evidence (Haring et al

1970) that, the perfomnce of children on these programs showed a rei'"i'\'l'é'l'y small
error rate, . Even so, these two prigrams are at' bestionly a crude approxi-

mation of the objective to achieve an errorless program. An analysis of .- .
each child's perfomance by am.and pm.was carried out to examine the rste Ceum
of error hy book for each program. . P

Computer analysis of the Project's data was made for the Suppes " '
Math Program and for the Sullivan Reading Program. For comparative ’
purposes morning work (a.m.) was analyzed separately from afternoon
work (p.m.), and baseline data (Sufipes) were analyzed separately- from
intervention data. Each student's carrect and error rates were evaluated
by finding the mean, standard deviation, median, the minimum response : : .
mode, and the maximum response mode (range). These measures were then nint
taken on the experiuental classes as 3’ yroup : e

Using the mean in conjdnction with the standard deviation provides a.
fairly accurate interpretation of where the data plots are‘ioccurringyi:.i'
especially Jf the standard deviation is'a relatively low: figure. .

When the standard deviation is high, however, the probability 'P that
the mean is being pulled up or down by a low nunber of atypical -plats.
In such instances the median is probably a mre accurate indication of
where data plots are occurring. N T
‘ . ) ;.’-.-!: s
Analysis of Charts in the Appendix ’ b v v th
. i . _—

1. Chart A(pages I-B): Suppes Book 1, a.m., p.m., and Suppes Book 2,

a.m., p.m. R L Y

Results: These charts provide a comparison of a student'
correct and error responding rate between morfing and afternoon perfomnce
for Suppes Books | and 2. U O

W S
For Book 1, the correct rate mean-median measurement was higher in
raing for ;eight of - the students, no different for one, .and Jblgher.:"
n the afterncon for four of the students (eight students had no-afterncon

mth, $0 no comparison can be made for them). However, the overall .
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class mean-median was higher for the afternoon. The reason for this is that
the eight students who did betfer 1/ the morning tended to respond at,only
a slightly lower rate in the afternoon. The students with the higher after= N
noon responding rats, however, tended to respond at a much higher rate.jn the. -
afternoon than in.the morning. Cr L
Lo o P TR L ke -
A morning-afternoon comparison for Book 2 shows seven students responding
at a higher morning.rate,and five students responding at a higher. af rernpon
rate. Again, the class mean-median correct responding rate is sTightly
higher for the afternoon. The error responding rates for both Suppes Books:l .
and 2 were slightly lower for the class average during the afternoon sesston. ° -
Mg o " FISEHIN . P 1
= Acomparison between Books.| and 2 responding rates {morning and afternpan)
shows that a).52.3%. of the students increased. their correct rates,,while :. - .
decreasing their, error.rates, b).9.5% of the students.showed, ;an Ingrease ‘in
correct and-errar rates, c) 33.3%.0f the students. had a.decrease..in, both.|, _
corrects and errors, and d) 4.7% of the students had. a decrease in correct. .rate
and an increase in error rate (Figure 18). The class mean correct responding
rate for Books.)..and 2 changed from 3.6 to 4.6, while the mean error rate. .
changed from 0.1} to,.0.06, (see Appendix D charts).. .

I P L TR |

Lot e RS RN TICRTI . :

interpretation... An.analysis of individyal student mean corregt and
error response .rates,.comparing morning apd. afternoon.performance |,
on Book |, shaws,that these were no signifigant differences betweep the
morning session and.the. afternoon session..A comparison of.-students’
morning and afternoon correct and error rates on .Book 2 shows that
the error rate for Book 2 was significantly lower (p.< .05) for
the afternoon aesgion, mith no significant difference in correct responding
rates (Figure (18)... These .comparisons lead to, the concluysion that .
the students performed as .well, i.e., made as .many responses, in the . L.
afternoon as iin. the marning.:.. in addition, a comparison.of Suppes Book 1. .. . ..
morning and afitecnoon. icorrect- and error response.rates toiSuppes . : .. = ... -
Book 2 morning rarid afternoon correct and error response irates shows. ;. ..., .ty
that student correct response rate for Book 2 did nos, differ significantly . .y ...
from that for Book 1. The afternoon error rate for Book 2 was, however,
significantly lower (p<.05) (Figure 20). This indicates that
although the material was more complex, students were maiptaining their .-, ..
correct responses while decreasing their error responses. o

beanl parpige vt L qa st e : RR

Discussion. The optimum learning situation is condition (a) in which
correct response rate is increasing, error responses are decreasing and the
material is becoming more complex.and difficult. Conditign (c),.dn ;.
which error,xesponse rate iis decreasing while there is aistable or e )
slowly decreasing correct response rate, is acceptable when material -
level is increasing in complexity.

ot vy . . ST

The effnctiveness of the precision. teaching techniques used. inthe, Tacoms .
Project math.program :is: demonstrated by the fact that 85.3% (18) of, twenty-one .
students met the . requirements.of conditions (a) or (c). In conditjen (b) ..

"2 i ;'-.
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Corrects PM

Corrects PM

Figure 19

Morning-Afterncon Comparison of
Suppes Correct and Error Response Rates
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Errors A. M.
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df = 25

S Ll b

Not significant at .05 level

T = .91459
df = 25

Not significant at .05 level

e

SUPPES BK 2

Corrects A.M,

Errors A.M,

T = .468628

dt = 3]

Not significant at the .05 level

e e e

T = 1.72533
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“Af ternoon Suppes Math B.ok 2 showed a significant lowering of error rate.
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students show an increase in correct and error rates; in condition (d) they show a
decrease in correct rate and an increase in error rate. The three students whose
work fell into these conditions=~9.5% (2) in (b) and 4.7% (1) in (d)-- had borderline
situations which were not significantly different from condition (c).

2. Chart B (Pp. 9-29) Sullivan Books 1-10, First and Second Sessions.

Results:A comparison of first session means to second session means for
the class averages on Sullivan Books 1 through 6 shows that the mean correct
responses were higher in the first session for Books 1, 2, and 6, and that
the error responses were higher in the first session for Books 2, 3, 4, and §.
There were no differences for Book 6. Analysis was. not made beyond Book 6 because
not enough students advanced beyond it to warrant a comparison. This comparison of
first session to second session shows that providing a second half-hour of work
immediately following a half-hour session produced no consistent changes in rate.
The conclusion, then, is that these students can and do work for long periods of time
at a high level of performance.

A between-book comparison of correct and error response means for the first
session shows that the correct rate went up on the even numbered books and in
an inverse relationship the errors went down. For the second session no such
relationship is evident. During this session (the second session) the correct
responses tended to increase steadily as the error response rate increased slightly
and then held steady for Books 5 and 6. From these results it seems that the books
in the Sullivan Programmed Reading series increase in difficulty in an uneven way.
For example, a teacher might find that increases in correct rates are consistently
higher in the even numbered books.

A between-book comparison for individual students shows that as the students
moved into more complex material (higher book numbers) a) 21.7% of the students
increased their correct rates while decreasing their error rates, b) 24% of the
students made an increase in correct and error rates, c) 443 of the students had
a decrease in both corrects and errors, and d) 10.3% of the students had a decrease
in correct rate accompanied by an increase in error rate (Figure 21).

Discussion: The Sullivan Write-letters period was for one hour in the afternoon,
divided into two half-hour sessions for purposes of evaluating the effects of
time on response rate maintenance. No clear differences in correct responding
rates exist between the two sessions for the two classes. However, the decrease
in error rates was significant during the second session for four of the six workbook
compared. It would appear, then, that the extended work period did not create fatigy
or disinterest in the work, but instead resulted in a maintenance of correct
responding rate with more student attention being directed towards elimination
of error responses.

3. Chart C (Pp. 30-39) - Suppes Baseline and Intervention

A standard t test (Edwards, 1967) was used to evaluate the relationship between
Baseline correct - ‘error rates, and Intervention correct-error rates. The effect
of Intervention on correct rates was not significant at the .05 level. However,
the effect of Intervention on error rates was significant at the .005 level (Figure2
The significant change in error rate can probably be attributed to the fact that
most phase changes (Intervention)werc instituted for the purpose of reducing error
responses.

k6
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individual Acadremic Histories

o of
q”' " 7 Expérimental Classes
] 1. I B

Academic Case Summaries on Sullivan, Suppes and SRA Material

1. June'T, began Sulliven Book | on 9/28/70 with a correct Write-letter

" Hesponding rate of 5.0 letters per minute. Her error rate was .| letters
petminute.” At teimination she was working in Book 6 with a cerrect rate of
5.5 letters perifinite and an error rete of .02 letters per minute. June
started In Suppes Math Book | on 9/21/71 at an'initial rate ofi3.2.numbers
correct per mihute, and 0k errors per minute. At- terminatioh’ she was working
on the latteér part of Book'2 and was responding st: & 9.1 per minute correct
rate with a .00 error rate. At the end of the school year June was working
on basic multiplication and division facts. The SRA readi g program was
started on 1/11/71 with June in Book A; her initial correct reading rate was
k0 words per minute'@hd her error rate was § words!per minute. At termination
she was readihg 51 corrett words per mimite, with 0 érrors In Book C. June's
correct rate trends continued to risé with an increase in material difficulty,
while her error rates decreased.

2. Robert D. beghn Sullivan Book IA on 1/18/71 with a correct rate of
5.1 Wetters per minute and an error rate of .06 letters per minute. Robert
started in Suppes Math Book 1 on 9/28/70 at iInitlal rates of 4.2 numbers correct
per minute and .2 errors per minute. At termination he wa- on the ‘latter part
of Book 2, he was 'respondVﬁ,g at a 5.5 per minute correct rate and a .03 per
minute error rate. ‘At the'’end of ‘the''scool year Robert was working om basic
multiplication and division facts. ‘The SRA reading program wes started on
1/11/71 with Robert in Book A at an initial correct reading rate of 63 words
per minute. His error rate was 3 per minute. At termination he was reading -
96 correct words per minute, with 0 errors in Book C. Robert's correct rate
trends contlnued to rise with an increase in material difficulty,iwhile his

. H s

error rates ‘decreased. ‘i :
& - ". . o

§ b tye e o .
3. Doug B. began Sulliven Book | on 10/19/71 with a correct responding
rate of 4.5 letters per minute. His error rate was .35 letters psr minute.
At terifnition he was working in Book 7 with a correct rate of 8.3 letters
per minute and an error rite of .2 lettérs per minute. - Doug started in
Suppes Math Book 1 on 9/21/71 with Initi&l rates of 4.6 numbers correct per
minute and .3 errors per minute. At termination Doug was working on Sulilvan
Math Book ¥ (Multipiic:.tion) at'a corrédt responding rate of 5.3 and an ‘error
rate of .00. At the end of ‘the school year. Doug was working on basic :
multiplication and division facts. The: SRA reading program was sterted on ‘.
1/11/71 with Doug in Book A and his inittel correct reading rate was- 56.per:i
minute. His error rate was 6 per minute.: -At: termination he was ‘reading i
63 correct words per minute, with 0 errors in Book D. Doug's correct rate
trends contfnued to rise with an iIncrease In material difficulty, while his
error rates decreased. - & A \ P TT
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h. Clara M. began Sullivan Book A on 10/5/71 with a correct responding

rate of 3.0 letters per minute. Her error rate was .14 letters per minute. At
termination she was working in Book 9 with a correct rate of 8.6 letters per minute
and an error rate of .15 letters per minute. Clara started in Suppes Math Book )
on 9/28/71 with an initial rate of 4.1 numbers correct per minute, and an error
rate of .1 per minute. At termination she was on the latter part of Book 2
responding at a 6.0 per minute correct rate and a .0k error rate. “At the end of
the school year Clara was working on basic multipiication and division facts.
Clara's correct rate trends continued to rise with an increase in material
difficulty, while her error rates decreased. The SRA reading program was

. started on 1/11/71 with Clara in Book A and her initial correct reading

rate was 49 per minute. Her error rate was 7 per minute. At termination
she was- reading 71 correct words per minute, with 0 errors in Book D.

5. Gary W. began Sullivan Book 2 on 9/28/70 with a correct
responding rate of.'5.0 letters per minute. His error rate was .34

letters per minute. At termination he was working on Book 10 with a
correct rate of 8.6 letters per minute and an error. rate of .08 letters

per minute. Gary started in Suppes Math Book 1 on 9/24/70 with an initial
rate of 4.8 numbers correct per minute, and a .1 error rate per minute.
At termination Gary was working on Sullivan Math Book 4 (Multiplication)
at a correct esponding rate of 6.2 and an error rate of .03. At the end

:-.of the school year Gary was working on basic multiplication and division
- facts. . The SRA Reading program was started on 1/11/71 with Gary in Book A

and his.initial correct .reading rate was 67 per minute. His error rate
was 4 per minute. At termination he was reading 82 correct words per
minute, with O errors in Book E. Gary's correct rate trends continued to
rise with -an .increase in material difficulty, while his error rates
decreased. .

6. Robert M.began-Sullivan Book | on 2/17/71 at a correct Write- .

letter responding rate of 7.0 letters per minute. His error rate was .2
letters per minute. At termination he was working on Book 10 with a correct
rate of ‘8.5 letters per minute and an error rate of .06 letters per minute.
Robert started Suppes Math Book K on 1/28/70 at initial rates of

8 numbers. correct per minute and .17 errors per minute. At termination,

he was in Sullivan Book & and responding at a 5.5 per minute correct _
rate with a .06 error rate. His multiplication and division skills were

at grade level at the termination of this project. The SRA reading

program was started on 2/25/71 with Robert in Book A and his initial
correct reading rate was 45 per minute. His error rate was 3 per minute.
At termination he was reading 100 correct words per-minute, with O errors
in Book F. Robert s correct rate trends continued to rise with an increase
In material difficulty, while his error rates decreased.

7. Gre?g €. began Sullivan Book IA on 2/25/71 with a correct Write-letter
responding rate of 7.0 letters per minute. His error rate was .48 letters
per minute. At termination he was working in Book 8 with a correct rate of
6.0 letters per minute and an error rate of .15 letters per minute. Gregg

50
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started Suppes Math Book | on 1/28/70 at initial rates of 8 numbers correct
per minute and .2 errors per minuté. At termination he was in Sulllvan

Book 4, responding at a 5 per minute correct rate and a .06 error rate." .
His multlpllcatlon and division skills were at grade level and re-entry into
a regular classroom situation was projected for fall term. The SRA reading
program was started 2/25/70 with Gregg in Book A and his initial correct
reading rate was 55 per minute. His error rate was 5 per minute. At termina-
tion Gregg was reading 70 correct words per minute, with 1.1 errors in -’
Book F. Gregg's correct rate trends continued to. rlse with an increase

in material dlfflculty, while his error rates decreased

4

[

8. Bettz H. began Sullivan Book 1A on 2/2/70 with a correct Write-letter
responding rate of 2.5 letters per minute. Her error rate was .35 letters
per minute. At termination she was working in Book 5§ with a correct
rate of 4.0 letters per minute. At termination she was correctly reading
ho words per minute with 1.5 errors per minute, Betty started Suppes Math
Book | on 2/2/70 at initial rates of § numbers correct per minute and 1.4
errors per minute. At términation she qas lﬁ’Su!livan Book U responding at
per, plnéte corfect rate and'a 0 error rate. Her multip1icatlon hnd '
divfslon skifls are at grade ievel, e . K
97 °C'i8Pence # starfeﬂ 1n S uppes Math Book ‘1’ ow 9/24/70 at fhitial
rate of 3 correct per MTnu’ and b2 errors.. At termlpatiou he was ' PP
working on “the “Tatter part of book 2 and was responding at a 6.7 per hﬂnute
correct rate with a .0l error rate. Clarence began the SRA Reading "'
program on 1/11/71 in Book A with an initial correct reading rate of 31
words per minute and an error 'Pate of 4 words ‘pef ‘minute. “At termination
Clarence was reading 43 cbrreet”Words pbr minute with 4 1.5 error rate
in Book ¢ C. i ;" ‘

o,
LI 4
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10. Ron S. beg:n Sullivan Book | on lO/lh/7O wtth ‘a ‘correct Write=
letter respondlng rate of 2.1 letters per minuté, "His srror rate was
.07 letters per minute. At termination Ron was worklug in Book 3 with a
correct rate of 4.1 letters per minute and an error rate of .03 letters
per minyte.  Ron started in Suppes Math Book | on 9/29/70 at initial rates .
of 2.0 numbers correct per minute and 16" errors per minute. At- torm{hotlon
he was working on the,latter part of ‘Book 2 th was responding at a 7.2 ,
per mgnute co;rect age, whth .01 error rate.’ 'Ron began the SRA réading’ '
program on l/!l/]l in. Boqk A with .an lnftial correct reading rate'of 4 ’
wor, § ‘per minute ‘and an error Fate oF 6 words per minute. At termtﬂation
Ron ‘was readlng 52 cﬂrrécé words per, m?nute wlth a 1.7 error rate in

Book c. .

L]
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11. Alfred B. began ‘the Sulllvan pre-reader on 1/8/71 witha - - " ™
correct Write-letter responding rate of 3.8 letters per minute. ‘‘Aifred's
error rate was .12 letters per minute. At termination Alfred was woqklng i
in Book 3 with a correct rate of 6.1 letters per minute and ‘an eFrof rite
of .04 ietters per, mjnute., Alfred started 'in Suppes Math Book'f'on ' ™ " "
9/24/7q, at In{kia rates of h 1 numbers correct per miuute,’aqd A7¢ errors

per minute. At termfnatlon he was working on the latter part of ' '

Book 2 and was responding at a 5.2 per minute correct rate with a .02
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error rate. The SRA reading program was started on 1/11/71 with Alfred
in Book A. He had an initial correct reading rate of 32 words per minute
with an error rate of 2 words per minute. At termination Alfred was
reading 48 correct words per minute, with 0 errors in Book B.

12. Coe N.started in Suppes Math Book K on 9/24/70 at initial

rates of 3.0 correct per minute, and .4 errors per minute. At termination
Coe 15 in Book 2 and was responding at a 5.1 per minute correct rate
with & .05 error rate. Coe began the SRA reading program on 1/11/71

in Book A with an initial correct reading rate of 28 words per minute

and an error rate of 6 words per minute. At termination Coe was reading
39 correct words per minute with a 0 error rate in Book B.

13. Debbie S.. began Sullivan Book 1A on 1/4/71 with a correct
Hrite-letter responding rate of 3.0 letters per minute. Her error rate
.12 letters per minute. At termination Debbie was working in Book 2

wlth a correct rate of 3.5 letters per minute and an error rate of .04
letters per minute. Debbie's initial Sullivan reading rate was 55
correct words per minute with 2 errors per minute. At termination she was
correctly reading 45 words per minute with 0 errors per minute. Debbie
started Suppes Math Book K on 1/26/70 at initial rates of 4 numbers correct
per minute and .04 errors per minute. At termination Debbie was. in
Sullivan Math Book 4 responding at a 3 per minute correct rate and a

.0k error rate.

14, Jackie S. began Sullivan Book 1A on l/h/7l with a correct

Write-letter responding rate of 4.5 letters per minute. Her error rate

was .2 letters per minute. At termination Jackie was working in Book 3 with
a correct rate of 3.0 letters per minute and an error rate of .15 letters
per minute. Jackie started Suppes Math Book K on 9/23/70 at initial rates
of 3 numbers correct per minute and .2 errors per minute. At termination
Jackie was in the latter part of Book 2 responding at a 2.5 per ‘minute
correct rate and a 0 error rate.

15. Bobby R. began Sullivan Book fA.on l/h/7l with a correct Write-letter
responding rate of 3.5 letters per mihute. Bobby 's error rate was .|
letters per minute. At termination he was working in Book 3 with a correct
rate of 5.5 letters pér minute and an“error rate of O letters per minute.
Bobby's initial Sullivan reading’rate was' 40 correct words per minute with
0 errors per minute. At termination he was correctly reading 55 words per
minute with 0 errors per minute. Bobby started Suppes Math Book K on
1/26/70 at initial rates of 3 numbers correct per minute and .2 errors

per minute. At termination he was in the latter half of Suppes Book 2
responding at a 3 per minute correct rate and a .05 error rate.

16. Julie H. began Sullivan Book IA on 1/4/71 with a correct Hrite-lotter
responding rate of 3.0 letters per minute. Her error rate was .15

latters per minute. At termination Jul ie was working in Book 3 with a
correct rate of 4.0 letters per minute and an error rate of .05 letters
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per minute. Julie's initial Sullivan oral reading rate was 45 words per
minute correct, with 3 errors. At termination she was reading correctly 50
words per minute, with 0 errors. - Julie started Suppes Math Book | on )
10/12/70 at an initial rate of 3 numbers correct per minute with ,2 -~
errors per minute. At termination she was in the latter half of Book 2
responding at a 3 per minute correct rate and a 0 error rate.

17. Robert B.began Sullivan Book 1A on 1/4/71 with a correct Write-letter
respondirg rate of 3.5 letters per minute. Robert's error rate was ,05
letters per minute. At termination he was working in Book 3 with a correct
rate of 5.5 letters per minute and an- error rate of .02 letters per, .
minute. Robert's initial Sullivan reading rate was 40 correct words

per minute with O errors per minute. Robert started Suppes Math Book K
9/23/70 at initial rates of 3 numbers correct per minute and .16

errors per minute. At termination he was in the latter half of Suppes
Book 2 responding at a.% per minute correct rate and.a .04 error rate.

18. Arvel M. started Suppes Math Book K.on.9/21/70 ai?lnltlal,ra;éé s
of 2.h-humbers correct per minute and -12 errors per minute. At ier- -
mination hc was in the latter half of Suppes Book 2 responding at a' .1
perminute correct rate and,a .05 error rate. . .,

19. Patrick C.started in Suppes Math Book K on 9/24/70 at initial rates
of 1.5 correct per minute, and .15 errors per minute. At termination
Patrick was in Book 2 and was responding at a 3.5 per minute correct rate
with a .05 error rate. Patrick began the SRA reading program on 1/11/71
in Book A with an initial correct reading rate of 30 words per minute.

At termination Patrick was reading 46 correct words per minute with a 2
error rate in Book B.

20. Juanita A. began Sullivan Book 1A on 1/4/71 with a correct
Write-Tetter responding rate of 40 letters per minute. Juanita's error
rate was .12 letters per minute. At termination she was working in Book 2
with a correct rate of 2.5 letters per minute and an error rate of 0
letters per minute. Juanita's initial Sullivan reading rate was 24
correct words per minute with 3 errors per minute. At termination she

was correctly reading 30 words per minute with 0 errors per minute. Juanitas
started Suppes Math Book K on 9/28/70 at initial rates of .7 numbers
correct per minute and .4 errors per minute. At termination she

was in the latter half of Suppes Book 2 responding at a 5.5 per minute
correct rate and a 0 error rate.

2]. Steve N.began Sullivan Book | A on 3/15/71 with a correct
Write-Tetter responding rate of 3.2 letters per minute. Steve's error
rate was 1.6 letters per minute. At termination he was working in Book 2
with a correct rate of 4.1 letters per minute and an error rate of 0
letters per minute. Steve's initial Sullivan reading rate was 27 correct
words per minute with § errors per minute. At termination he was
correctly reading 36 words per minute with 2 errors per minute. Steve
started Suppes Math Book K on 10/26/70 at initial rates of 2.3 numbers
correct per minute ard .17 errors per minute. At termination he was In the
latter half of Suppes Book 2 responding at a 5.1 per minute correct rate
and a .02 error rate. 53
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22. Georgene W. began Sullivan Book IA on 1/4/71 with a correct
Write-letter responding rate of 2.3 letters per minute. Georgene's error
rate was .06 letters per minute. At termination she was working In Book |
with a correct rate of 40 letters per minute and an error rate of 0
letters per minute. Georgene's Initial Sullivan reading rate was 18
correct words per minute with 8 errors per minute. At termination she was
correctly reading 31 ‘words per minute with | error per minute. Georgene
started Suppes Math Book K on 2/2/70-at initlal rates of 1.3 numbers
correct per-minute and .12 errors per minute. At termination she was in
the latter half of Suppes Book 2 responding-at a 2.1 per minute correct
rate and a .03 error rate. " : -

23, Gary W. began Sullivan Book 1A on 1/4/71 with a correct Write-

letter responding rate of 3.5 letters per minute. Gary's error rate was .25
letters per minute. At “crmination he was working in Book 2 with a

correct réte of h.1 tetters per minute-and an error rate of .07 letters

per minute. Gary's inltial Sullivan reading rate was 23 correct words

per minuté with 6 errors per minute. “At termlnation he was correctly
reading 41 words per minute with 2 errors per minute. Gary started Suppes
Math Book K on 9/21/70 at an initial rate of 1.2 numbers correct per minute
and 2¥ errors per minute. At termination he was in the latter half of
Suppes Bbbk 2 responding at a 3.6 per minute correct rate and a .04

error ‘rate.: . : '

..Fi,l, i s “."‘
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DISCUSSION AND CONCLUSIONS

Results

The results presented in the preceding section enable us to evaluate the
effectiveness of three important instructional objectives of the Tacoma
Project: the systematic arrangement of instructional cues in .order to promote
efficient development of academic skills and to establish a replicable program;
the use of contingency management; and the measurement of performance which
is based on continuous collection and examination of data. Data relating
to the second and third objectives provide direct evidence of the Tacoma

"'Project's effectiveness in significantly changing student academic behavior;
“ddta concerning the first objective yield indirect evidence of success.

Evaluation of systematic arrangements of instructional cues. The comparisons
of stulent performance in reading, spelling, and math on the WRAT pre- and
‘posttests show that the experimental classes made significant academic growth
in the two subject areas (reading and math) which had been programmed to
provide a systematic arrangement of instructional cues. More direct evidence of
the effectiveness of the programmed materials was the consistently low rate of
error responses made in material which was increasing in complexity. Students'
achievement of errorless learning was frequently shown on the graphs; students
who achieved errorless learning were usually able to maintain it.

Evaluation of contingency management. Comparisons of students' performance
during baseline conditions and after intervention show that students made
significant decreases in error responses following: the implementation of
reinforcement contingencies.

Evaluation of measurement procedures. - Comparisons of morning and afternoon
performance in Suppes math, of session one-and session two in Sullivan programmed
reading, and of performance in Suppes Math Books | and 2 provide a comprehensive
analysis of student performance, the information for which would not have
been furnished by any method other than cantinuous measurement. For.instance, the

»2Sullivan graphs revealed that students :in ‘the Facoma Project performed as well

" during the second half of the period as they did during the first half--information
that contradicts some conventional notions about students' fatigue and short
attention spans,

Discussion

In the Tacoma Project, investigators applied the techniques of precision
teaching in classrooms for children who had been labeled mentally retarded.
"‘These techniques included: systematic arrangement of instructional cues, the
technology of programmed learning, careful management of reinforcement contin-
i+ gencies, and accurate, continuous measurement of performance in order to evaluate
“!"the total ‘Instructional process. The Project has shown that such instruction
made a significant difference in students' academic performance. Indeed, it has
clearly demonstrated that this particular population of students was capable of
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exceeding society's expectations, i.e.,a hih percentage of the students
(30%) were ready to be transferred to regular classes after their year's experience
in a program of systematic intervention. e

“ Although the discussion so far has concerned improved student performance,
the investigators have little doubt that the techniques uéed in the Project
enabled the teachers to become more efficient and effective' i their work.

The behavior of a child in a classroom is controlled by the 'dontingencies
operating in that environment; the child in turn operates on the environment to
bring about gratifying events. The student knows, for instance, that if he
completes hls math he’ican go outside for recess, but that if he often jumps
out of his seat during math, he cannot. The teacher who consciously manages ‘the
contingenclbes of the environment-~the events that are antecedent and consequent
to behavior and that influence it--can modify student behaviors, thereby in-
creasing the rate of desirable ones gpd diminishing or ext inguishing ‘dindésirable
ones. By pinpointing behaviors, by céntinuously measuring their occufFence, by
charting ‘and analyzing data concerning those behaviors, the teacher is able to
assess the effectiveness of his contingency management. It is through the use of

« these techniques that a teacher can make objective educational decisions and be

freed from reliance on hunches, guesses, and other subjective, possibly in-
accurate, judgments about a student's progress. In classes for children with
academic and social response deficits--children who already bear labels concerning
their expected performance--such objéctivity is especially important.

It is not surprising that a systematic application of principles of rein-
forcement would result in'incrédsed adademic aclievement. This'Hds been '*
demonstratéd in many studies. The significance of this study stéms from the
attention to all details involved in the application of this principle in the natural
setting, the almost infinite number of decisions which are required of the teacher
to insure that each child “is fec®iving anlidtructional program and .an.environment
for learning 'that is best ‘swifed to Wim. < Further, for the sake of régticatidh, .

a very complete description ‘of ‘the prq}‘éédures involved throughout ks Biéks ‘:‘t"r(l_’cludqd.

Although the success of contingency management is graphically demonstrated
by the Tacoma Project, the stope OF the project was not limited to the practice

i." of such management by experimenters in a special class. It included the contin-

uvous training 'of regular classroom teachers who learned to use the procédurqs of
continuous recording, charting and analysis of data in addition to the principles
of contingency management and the application of such principles in their
classrooms.

‘The ultimate aim of the teacher who manipulates contingencies is to build
and strengthen in children those behaviors that are uppropriate to the
classroom. ‘Among such behaviors are those that will eventually give the child
the skills to manage his own environment. Teaching self-management skills

- 1s, therefore, an important part of the strategy of contingency management. The

chlld in the example we mentioned earller-~the child who knows that if he works
on his math he can earn recess--is the one who is to some extent controlling" '
His educational environment, and he can work as the teacher's partnér in
establishing the conditions under which he learns. The teacher who makes
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decisions which enhance a student's self-management skills knows that an un-
desirable behavior can be eliminated simply by strengthening a desirable behavior
that Is incompatible with it. He knows, too, that the selection of appropriate
cues which evoke the desired behavior is required. Finally, he knows that a
relatively minor modification of an environment can bring about a large improve-
ment in performance. With this knowledge, the teacher can arrange conditions so
that each child learns at his optimum pace. The experimenters believe that

such conditions were amply demonstrated in the Tacoma classrooms.

This project also revealed that such widely used programmed materials as
Sullivan and Suppes did produce an unwarranted rate of errors. 'Whether or not
It is indeed possible to produce error-free instructional programs--or for that
matter whether or not error-free instruction is necessary or desirable--
remains an important question. The critical point here is that commercially
prepared programs have many irregularities in format, sequence, increments of
information, skill required, and response ‘expectations. These irregularities
exist in spite of every effort on the part of the teacher to supplement the
instruction and are the most important source of errors in the child's performance.
The analysis of correct and error rates indicated that excessive errors in ’
the performance of these children did produce lower correct performance ratés
and slowed progress toward the instructional objectives.

To summarize, the academic performance of students as well as the efficiency
and effectiveness of teachers can be improved through technology. A teacher
who can use the procedures of precision teaching (precise pinpointing of ° °
behaviors, continuous measurement of rates of occurrence, graphic display of .
dat., and analysis of data) can accurately assess the effects of classroom '
variables, control them, and consequently be effective in his manipulations of
the classroom environment. For the teacher willing to make the commitment,
precision teaching guarantees him the professional role of making data-based,

functional decisions which, because of their objectivity, clearly enhance
and protect the individuality and the capabilities of his students.
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Addendum

Ten weeks after the 1971-72 school year began, David Krug made a site visit
to the Tacoma School District for three reasons: . to gather data for the"
Follow-up study; to determine informally teachers' opinions of the academic and
social progress of the eight Project students who were placed in regular.
classes; and to determine to what extent the experimental classroom teachers
were still using precision’ teachlng techniques they had been trained to use during
the two years of the Pro;ect. o . .

Follow-up. Results obtained from' follow-up tests--which evaluate students'®
ability to generalize academic gains they have made in the experimental condition
to other settings--will be descrtbed in detacl in the follow-up report.

informal evaluation. ln informal talks, the teachers who are now working with
students trans?e}red from the experimental classes unanimous ly, made favorable
comiments about students' behavior and academic performance. For example, one
sixth grade teacher, who has two of the boys in his classroom, said: 'Greg
and Bob are holding their own academically. |In fact, in multiplication they
are ahead of the rest of the class. They present no problems behaviorally."
Another teacher said about’ the student in her class: 'No prbblem. Clara is
doing )ust grea;'" These comments were typical of the’ respohses from all the °
teachers “ntefviewed.’ Such informal reactions are not prz:ented as proof that
students' academic and behavioral gains in performance, achievéd in the
experlmental classes, have been generallzed and maintained in other settings.
" That Informat!on will have to come' from the tests to be administered this. year.
However,” the observations and inecdotal information” are cited to show thét ‘
student adjustmen!--as percenveﬁ by the students' teachers--has 1.3 far béen an
unreserved success |

Preclsion teachlgg;techn!gues The two éxperimental classroom teachers from
the Tacoma Sthool District were Mary O'Leary and Susan Soli. ‘Mary O'Leary ts
continuing to tebch in a'self-contained Special Education classroom and is -~
training student ‘teachers in the’ procedures and techniques of precision “
teaching. In addition, she is sharing her expertise with the other Special
Education teachers in her school building. Susan Soli is working with the
Tacoma School District's Special Education Administration staff as a training
consultant to-Special Education teachers. In this capacity she Is training
teachers to use precision teaching procedures and techniques.

This initial follow-up site visit suggests three tentative conclusions:

l. Students have been able to maintain the gains they made in the experimental
condition and to transfer these gains to new settings.

2. Students have also been able to generalize to new settings the behavioral
improvements they achieved in the experimental condition.

3. The Tacoma School District Administration is using productively the
training and experience gained by the experimental classroom teachers during
the Project's two years.
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APPENDIX A

SUMMARIES OF INDIVIDUAL SKILLS ACQUISITION
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Entering Behaviors Behaviors at Termination

1. Say Letters (Distar) I. Say letters (Distar)
Could recognize: Could recognize:
Robert M all letters all letters
! Greg E a,b,c,d,e,f,h,k,1,m,p,r,t,w all letters
Betty H a,b,c,d,e,f,m,s,t,y all letters
| Gary \/ all letters all letters
; Clara M all letters all letters
? DOUQ o 3sb-d,€sf,9,‘,ks|,ms
‘ p,r,s,t,u,w,y all letters
June T all letters all letters
Robert D a,b,c,d,e,f,h,i,l,m,
{ ; 0,s,t,y,2 all letters
p ’ Clarence F a,b,c,d,e,i,j,q,t,w,x,y,2 m,d,a,s,e,f,r,i,c,0,n,a,h,
! U,b,j,O,W,x.Y,Z
| Ron $ a,b,c,d,e,f,g,k,m,r,s,t,x m,d,s,a,e,f,r,i,t,ahu, gon
! 1 l,w,k,u,p,b,y,s,c,d,k,y
j Arvel M s,f,a,r,me,b m,d,u,s,e,f,r,i,t,h,u,c,o,n
I Alfred B h,n,u,s,0,c,f,a,i,r,t,qg,!
' m,d,e all letters
Coe I h,n,s,o0,c,f,a,i,t,1,me,e,o0 m,d,a,s,f,r,i,c,o,n,t,a,h,u
g,l,w,i,k,0,u,e
Bobby R m,a,c,f,r,i,d,c,0,n,t,h,u,
g,l,w,k,p,u,t,0,y,w,2z
Julie H all letters all letters
Gary V m,a,s,e,f,t,n,t,h,u,g,0,w,
k,0,u,p,y,
Julije Y/ m,c,0,n,i,t,a,h,u,q,l,w,i,
k,u,p,e,b
Jackie S m,a,s,e,r,i,d,f,c,o,n,t,h,
u,9,1,w,y,x,p,z,k,m,u
Juanita A m,a,s,e,f,d,r,i,c,o,n,t,h,
u,g,l,w,0,p
Debbie 3 m,a,s,e,f,d,r,i,¢,0,n,t,h,u,
g,l,w,k,i,0,p,y,j,.x,z




READING SKILLS

; Entering Behaviours Behaviours at Termination
; i1. Say Sounds (Distar . 11, Say Sounds (Distar)
: Could recognize: Could recognize:
i Robert M a,b,c,d,e,h,k,l,m,p, all sounds
% r,s,t,y,z
Greg £ a,b,e,k,l,m,s,t all sounds
: Betty H a,e,m,s all sounds
i Gary \! a,b,c,d,e,f,m,y,s,t all sounds
Clara M a,b,d,e,h,k,l,m,n,p, all sounds
r,s,t,z
Doug B a,b,m,p all sounds
| June T a,b,d,e,h,k,1,m,p,r, all sounds
: s,t,w
i Robert D a,d,f,h,m,s,t all sounds
§ Clarence F uyb,d,t m,d,a,s,e,f,r,i,t,con,ahug,lus
'g k,0,u,b,j,q,v,X,y,2
! Ron S a,b,c,g,m,s m,d,s,a,e,f,r,i,tahu, gon, 1,w,
; cup,b,y,s,c,d,k,y
Arvel m,e,d,a,f,c, m,d,a,s,e,f,r,i,th,hu,one
Fred B e,d,o,h,i,c,n,t,s,f all sounds
Coe N n,p,d,h,w,0,1,9,n,t, m,d,a,s,f,r,i,c,o0,n,t,a,h,u,q,1,
the,f,a,u w,i,k,0,u,e
Bobby R mac, fri,con,th,u,gl,w,k,p,u,j,x,
0,you,w,2
Julie H all sounds
Gary V/ mase,fri,n,th,u,gl,w,k,0,u,p,y,]
Julie U mase,d,r,i,c,0,h,u,qg,1,u,s,i,k,b
Yedsu,p
Jackie S mase,rid,f,con,th,a,gl,w,y,x,0,2,
k,m,u
Juanita A mase,f,d,r,i,con,th,u,gl,w,up
Debbie S mase, fr,i,d,con,th,u,gl,w,k,0,u,p,

Y,jsX,0u,2
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READING SKILLS

Entering Behaviors

\Irite Letters Correct Error

(Sullivan) BK# Rate Rate
Robert M 1A 7.0 .2
Greg E 1A 7.0 A48
Betty H 1A 9.0 .06
Gary W 2 5.0 .34
Clara M 1A 3.0 A4
Doug B 1 h.s .35
June T 1 5.0 .1
Robert D 1A 4.0 .9
Clarence F 1A 5.0 12
Ron S 1 2.1 .07 -
Arvel H no rates
Fred B 1A 3.8 A2
Coe N 1A 3.0 .05
Bobby R 1A 3.5 .10
Julie H 1A 3.0 .15
Gary W 1A 2.3 .06
Julie ¥ 1A 4.5 .9
Jackie S 1A h.5 .15
Juanita A 1A 2.7 .2
Debbie S 1A 3.0 A2

Behaviors at Termination

\irite Letters
(Sullivan) Bk#

[~

Lo £ VIO O
- = SIAN O - N -

NROWR =WW =W W AW~ O~
MOOOOOWNW =

Wea Q00N

Error

Rate

.06
15
.05
.08
.15
.2

.02
.06
.13
.03

.04
.06
.00
.05
.00
.05
.00
.00
.04
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READING SKILLS

-

Entering Behaviors Behaviors at Termination
Oral Reading Correct Error Oral Reading Correct Error
(Sullivan) BK# Rate Rate (Sullivan) BK# Rate Rate

Robert N 1A 55 3 10 130 0
Greg E 1A 55 6 8 95 2
Betty H 1A 35 4 5 65 0
Gary \ 2 45 2 10 85 0

; Clara M 1A 50 ] 8 95 (]

! Doug B ) ho 2 7 65 0
June T 1 24 3 7 50 0
Robert D 1A 65 0 3 120 0
Clarence F 1A 25 0 - 2 4o 0
Ron § [ 35 0 3 bs 0
Arvel M no rates

: Fred B 1A 35 0 3 55 0

£ Coe N 1A 20 0 l 40 0

H Bobby R 1A bo 0 3 55 0

2 Julie H 1A s 3 3 60 0

3 Gary V 1A 18 8 1A 31 l

& Julie W no rates

Jackie S no rates
Juanita A no rates -
Debbie S 1A 55 2 2 4s 0

WL




READING SKILLS

Entering Behaviors Behaviors at Termination
Oral Reading Correct Error Oral Reading Correct Error
(SRA) BK# Rate Rate (SRA) BK # Rate Rate
Robert M A 4s 5 F- 108 0
| Sreg E B 61 10 E 72 4
i Betty H A 55 2 E 70 0
! Gary W A 67 4 D 82 0
Clara M A 49y 7 ) n 0
H Doug B A 56 6 c 63 0
£ June T A ho 5 c 51 0
H Robert D A 63 3 c 96 0
£ Clarence F A 3 4 B 43 0
g Ron $ A 1) 6 8 52 0
e Arvel M no rates
é Fred 8 A 32 2 8 48 0
2 Coe N A 28 6 B 39 0
= Bobby R A 4s 2 C 95 0
g Julie H no rates
g Gary W A 33 5 B 75 2
§ Julije W A Lo 4 c 80 0
E Jackie S no rates
1 Juanita A no rates
3 Debbie S A 50 4 c 110 0
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MATH SKILLS CHECK LIST (95% Accuracy) ilame Robert S.

Skill Presentation e Entering Behaviours At
\ Order Behaviours Termination
Book K: *
f. Bigger ~ Smaller X X
2. #'s to two X ) X
3. Larger - Shorter X X B
b, #'s to three X X
5. Hatching Shapes X X
6. #'s to five ' X o X )
% 7. Counting Pennies X x:'-- -
Book |:
i 1. Union of Sets B X
2. Adding #'s 1-5 ] X - X -
3. Difference of Sets - X ' B
h. subtracting #'s § |
5. Adding #'s 6-10 . ' o —;—_—.——‘—- |
6. Tens and ones B X

ﬁ 7. iumber Sentences

— ———— " -—

Geometry:
a. Measurement X
b. Construction X

(=~




Math Skills Checklist (95% Accuracy)

Robert S.

:
| Ski1l Presentation Entering Behaviours At
t f Order Dehaviours Termination
1 f
|
1. Addition of #'s X
2. Difference of Sets X
: 3. Subtraction of #'s X
§ L. Add & Sub X
% —
£ 5. Tens & Ones X
6. #'s 11l to 19 X
7. 100's 10's X
i and ones
?
8. Less than X
9. Regrouping In X
Addition
10. Geometry
!
f 11. Regrouping in Sub
f 12. Fractions
:
* 13. Equations
; 4. Hultiplication
E ey
; 15. Area
E
f 16. ‘ord Problens




MATH SKILLS CHECK LIST (95% Accuracy)

Name June T.

b. Construction

Skill Presentation Entering Behaviours At
Order Behaviours Ternination
Book K:
‘ w. Bigger - Smaller X X
p i -
’ ' 2. #'s to two X X
3. Larger -~ Shorter X X
‘ 4. #'s to three X X
f - - —_— —
5. Hatching Shapes X X
6. #'s to five X X
{’ —— ——
7. Counting Pennies X X
Book I:
. 1. Union of Sets X X
‘ ———— e e
2. Adding #'s 1-5 X X
3. Difference of Sets X X
L. Ssubtracting #'s X X
5. Adding #'s 6-10 X X
f 6. Tens and ones X X
{ —
! 7. Humber Sentences
|
g 6. Geometry:
o a. Measurement




Math Skills Checklist (95% ACCUI’GCY) JUME T.

Skill Presentation ‘Entering Behaviours At
i Order Behaviours Termination
g —
i
! i '
| 1. Addition of #'s X X

2. Difference of Sets X X

3. Subtraction of #'s X X

4. Add ¢ Sub X X

5. Tens & Ones X X

r - —
6. #'s 11 to 19 X X
' 1
7. 100's 10's X X
and ones
8. Less than X X
9. Regrouping In X
Addition

10. Geometry X X
{
3 11. Regrouping in Sub X

12. Fractions X

’ 13. Equations

| X X
1h. Hultiplication
X X
15. Area
X
16. \ord Problems




. X

- MATH SKILLS CHECK LIST (95% Accuracy) ilame Robert M.
Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K:
I. Bigger - Smaller X X
2. #'s to two
X
3. Larger - Shorter
X X
L, #'s to three X
5. Matching Shapes X X
6. #'s to five X
7. Counting Pennies X
Book |:
1. Union of Sets X
|
|
2. Adding #'s 1-5 X
|
- |
3. Difference of Sets X
L. Subtracting #'s X
S v
S. Adding #'s 6-10 X
6. Tens and ones X
7. ilumber Sentences X ]
8. Geometry: !
a. Measurement X 1
b. Construction X 1




Math Skills Checklist (95% Accuracy) Robert M.

Skill Presentation Entering Behaviours At )
Order Behaviours Termination

1. Addition of #'s

2. Difference of Sets

3. Subtraction of #'s

4, Add & Sub

5. Tens & Ones

#'s 11 to 19

7. 100's 10's
and ones

Ch

8. Less than

9. Regrouping In
Addition

10. Geometry

11.  Regrouping in Sub

12. Fractions

13. Equations

14. Multiplication

15. Area

16. \ord Problems




HATH SKILLS CHECK LIST (95% Accuracy) llame Clarence F.

Skill Presentation Entering _ Behaviours At
Order Behaviours Termination

Book K:

I. Bigger ~ Smaller

| X
f 2. #'s to two X
! 3. larger ~ Shorter X
|
§ L. #'s to three X
{
|
§ 5. Hatching Shapes X
!
t 6. #'s to five X
7. Counting Pennies X
Book |:
1. Union of Sets X
' 2. Adding #'s 1-5 X
3. Difference of Sets
h. subtracting #'s
" 5. Adding #'s 6-10 X

6. Tens and oNes:-eeporeee

7. ilumber Sentences

8. Geometry:
2 . a. leasurement
Qo b. Construction
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Math Skills Checklist (95% Accuraéy)

Clarence F.

Skill Presentation Entering Behaviours At
Order Behaviours Termination

l. Addition of #'s X X

2. Difference of Sets X X

3. Subtraction of #'s X X

4. Add & Sub X

5. Tens & Ones. X

6. #'s 11 to 19 X B

7. 100's 10's X
and ones

8. Less than

9. Regrouping In X
Addition

10. Geometry o

11. Regrouping in Sub

12. Fractions

13. Equations

14, iwitiplication

15. Area

16. \ford Problems
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MATH SKILLS CHECK LIST (95% Accuracy)

ilame Patrick C.

Skill Presentation Entering Behaviours At
Order Behaviours Termination

Book K:

I. Bigger - Smaller X

2. #'s to two X

3. Larger - Shorter X

k. #'s to three X

5. MHatching Shapes X

6. #'s to five X

7. Counting Pennies X

Book 1:

1. Union of Sets X

2. Adding #'s 1-5 X

3. Difference of Sets X

k. Subtracting #'s X

5. Adding #'s 6-10

6. Tens and ones

7. Number Sentences

8. Geometry:
a. Measurement
b. Construction




Math Skills Checklist (95% Accuracy) ~ Patrick C.

Skill Presentation Entering Behaviours At
Order Behaviours Termination
l
; 1. Addition of #'s X
é
3 .
| 2. Difference of Sets X

% 3. Subtraction of #'s
|

k. Add & Sub

5. Tens & Ones

6. #'s 11 to 19

™

100's 10's
and ones
‘ 8. Lless than

9. Regrouping In
Addition

10. Geometry

11. Regrouping in Sub ’

12. Fractions
!

{

‘3. Equations

4. Multiplication

15. Area

16. Word Problems '
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HATH SKILLS CHECK LIST (95% Accuracy)

ilame Robert D.

Skill Presentation Entering Behaviours At

Order Behaviours Ternmination
Bonk K: .
I. Bigger - Smaller X X
2. #'s to two X X
3. Larger - Shorter X X
bk, #'s to three X o B x“ -
5. Matching Shapes X - X )
6. #'s to five X
7. Counting Pennies o ) X B
Book 1:
I. Union of Sets X
2, Adding #'s 1~5 o B X ) B B
3. Differeﬁce of Sets - - X
b. subtracting #'s o X o
5. Adding #'s 6-10 o : o
6. Tens and ones ) o ) —'"Mm“;‘_“‘w——
7. ilumber Sentences
8. Geometry: X - X

a. Measurement

b. Construction X X




Math Skills Checklist (95% Accuracy) Robert D.

Skill Presentation Entering Behaviours At
Order Behaviours Termination
? 1. Addition of #'s X
‘ 2. Difference of Sets X
3. Subtraction of #'s X
; 4. Add & Sub X
i 5. Tens & Ones X
f 6. #'s 11 to 19 X
i —
: 7. 100's 10's ' X
and ones
- X

; 8. Less than

! ‘9. Regrouping In ;
i Addition
% — s
| 10. Geometry :
1. Reg:ouping in Sub - T - )
12. Fractions ) —— e

13. Equations

14, Multiplication X

15. Area X

16. \lord Problems




MATH SKILLS CHECK LIST (95% Accuracy) Name Doug B.

Skill Presentation Entering Behaviours At
Order Behaviours Termination

Book K:

I. Bigger - Smaller

2. #'s to two

3. Larger - Shorter

L, #'s to three

5. Matching Shapes

6. #'s to five

7. Counting Pennies

Book 1:

1. Union of Sets

L3

2. Adding #'s 1-5

3. Difference of Sets

L, Subtracting #'s

5. Adding #'s 6-10

6. Tens and ones

7. tllumber Sentences

8. Geometry:
a. Measurement
b. Construction
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Math Skills Checklist (95% Accuracy)

Doug B.

Skill Presentation . Entering Behaviours At
Order Behaviours Termination

I. Addition of #'s XVi ¥

2. Difference of Sets X

3. éubtraction of #'s X

k. Add & Sub X

5. Tens & Ones X

6. #'s 11 to 19 X

7. 100's 10's X
and ones

8. Less than X

9. Regrouping in X
Addition

10. Geometry X

11. Regrouping in Sub X

12. Fractions X

13. Equations -

4. Muftiplication X

15. Area X

16. Word Problems




MATH SKILLS .ChECK LIST (95% Accuracy) Name__ juanita A,

Skill Presentation tntering Behaviours At
Order Behaviours Termination
, Book K:
/
1. Bigger - Smaller X
2. #'s to two X
3. Larger ~ Shorter X
4. #'s to three X
b
5. Matching Shapes X
6. #'s to five X
7. Counting Pennies X
Book 1:
1. Union of Sets
2. Adding #'s 1-§

3. Difference of Sets

"4, Subtracting #'s

5. Adding #'s 6-10

- 6. Yens and ones

1 7. Humber Sentences

l

i 8. Geometry:

} a. Measurement
Q' b. Construction




Math Skills Checklist (95% Accuracy)

Juanita A,

msenta;_ion Entering Behaviours At
Order Behaviours Terminatioc?

l. Addition of #'s x

2, le;erence of Sets X

3. Subtraction of #'s X

b. Add & Sub X

5. Tens & Ones X

6. #'s 11 to 19 X

7. 100's 10's X
and ones

8. Less than X

9. Regrouping in X
Addition

10. Gecmetry )

1. Regrouping in Sub

12. Fractions

13. Equations

4. Multiplication

'So Ares

16. VWord Problems
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Math Skills Checklist (95% Accuracy)

Arvel H.

Skill Presentation Entering

Order Behaviours
BK=-2

Behaviours At
Termination

Addition of #'s

Difference of Sets

Subtraction
of #'s

Add & Sub

Tens & Ones

#'s 11 to 19

100's 10's and ones

Less than

Regrouping In Addition

Geometry

Regrouping in Sub

12,

Fractions

13.

Equations

‘h.

Multiplication

15.

Area

16.

\ford Problems
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MATH SKILLS CHECK LIST (95% Accuracy)

Arvel M,

Skill Presentation Entering Behaviours At
Order Behaviours Termination

Book K:

I. Bigger - Smaller X X

2. #'s to two X

3. Larger - Shorter X X

b, #'s to three X

5. Matching Shapes X X

6. #'s to five X

7. Counting Pennies X

Book | :

1. Union of Sets X

2. Adding #'s 1-5 X

3. Difference of Sets X

4. Subtracting #'s X

S. Adding #'s 6~10 X

6. Tens and ones X

7. Number Sentences

e

8. Geometry: ~—
a. Heasurement
b. Construction
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Math Skills Checklist (95% Accuracy)

Julie H.
SkilT Presentation Entering Behaviours At
Order Behaviours Termination
BK2
1. Addition of #'s X X
2. Difference of Sets X
3. Subtraction X
of #'s

X
4, Add & Sub
5. Tens & Ones X
7. 100's 10's and ones X
8. Less than X
9. Regrouping In Addition X
10. Geometry X
11. Regrouping in Sub X
12. Fractions X
13. Equations
b, Multiplication X
15. Area
16. Vord Problems




MATH SKILLS CHECK LIST (95% Accuracy)

Name Julie H.

Skill Presentation Entering Behaviours At
" Order Behaviours Termination
Book K:

I. Bigger - Smaller

2. #'s to two

3. Larger - Shorter

k. #'s to threc

5. . Matching Shapes

6. #'s to five

7. Counting Pennies

Book 1:

1. Union of Sets

2. Adding #'s 1-5

3. Difference of Sets

. Subtracting #'s

5. Adding #'s 6-10

6. Tens and ones

7. Number Sentences

8. Caometry:
8. Measurement
b. Construction
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Math Skills Checklist (95% Accuracy)

Skill Presentation ~ Entering fehaviours At
Order BK-2 Behaviours Termination

1. Addition of #'s X

2. Difference of Sets X

3. Subtraction X
of #'s

4. Add & Sub X

5. Tens & Ones X

6. #'s 11 to 19 ’ X

7. 100's 10's and ones X

8. Less than X

9. Regrouping In Addition X

10. Geometry X

11. Regrouping in Sub

12. Fractions

13. Equations

14, Multiplication

15. Area

16. Word Problems




g
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MATH SKILLS CHECK LIST (95% Accuracy) Name Jackie S.

Skill Presentation Entering Behaviours At
; Order Behaviours Termination
f

Book K:

I. Bigger - Smaller

A s e ey a

X X

o2, #'s to two X X
3. Larger - Shorter X X
h. #'s to three - x X
5. Matching Shapes X X

g 6. #'s to five X X
7. Counting Pennies X X
Book !:

| 1. Union of Sets . X

j 2. Adding #'s 1-5 X X

| 3. Difference of Sets X
h. Subtracting #'s ) X
5. Adding #'s 6-10 . X ‘
6. Tens and ones X

{ 7. Number Sentences

g -

i 8. Geometry: X

; a. Measurement X

Qo b. Construction




o

Math Skills Checklist (95% Accuracy)

Robert B.
SkilT Presentation “Entering Behaviours At
Order BK-2 Behaviours Termination
1. Addition of #'s X
2. Difference of Sets X
3. Subtraction X
of #'s
4. Add & Sub X
5. Tens & Ones X
6. #'s 1)1 to 19 X
7. 100's 10's and ones X
8. Less than X
9. Regrouping In Addition X
10. Geometry X
1. Regrouping in Sub X
12. Fractions X
13. Equations
14. Muléipllcation X

15. Area

16. Word Problems




MATH SKILLS CHECK LIST (95% Accuracy)

Skill Presentation

Order

Book K:

Bigger - Smaller

2.

#'s to two

Larger - Shorter

#'s to three

Matching Shapes

#'s to five

Counting Pennies

Book |:

Union of Sets

Adding #'s 1-5

Difference of Sets

Subtracting #'s

Adding #'s 6-10

-Tens and ones

Number Sentences

Geometry:
a. Measurement
b. Construction

Name RObert B.

Behaviours At

Behaviours Termination
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Math Skills Checklist (95% Accuracy) Robert B,
SkiT) Presentation Entering ~ Behaviours At
Order BK~2 Behaviours Termination

1. Addition of #'s X

2. Difference of Sets .

3. Subtraction

of #'s X

L., Add & Sub X

5. Tens & Ones X

6. #'s 11 to19 X

7. 100's 10's and ones X

8. Less than X

9. Regrouping In Addition X

10. Geometry X

11. Regrouping in Sub X

12. Fractions X

13. Equations

14, Multiplication X

15. Area

16. Word Problems




e
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MATH SKILLS CHECK LIST (95% Accuracy) Name_ prrors B.
Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K: .
Bigger ~ Smaller X X
’ X
2. #'s to two X
3. Larger ~ Shorter X X
k. #'s to three X X
5. Matching Shapes X X
6. #'s to five X X
7. Counting Pennies X X
Book |:
1. Union of Sets X
2. Adding #'s 1-5 X X
3. Difference of Sets X
. Subtracting #'s X
So Addiﬂg "s 6"'0 X 1
4
. |
6. Tens and ones X |
7. Number Sentences _ X ' |
8. Geometry: X
a. Measurement X

b. Construction
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Math Skills Checklist (95% Accuracy)

Greg E.

Skill Presentation Entering Behaviours At
Order Behaviours Termination

BK-2

Addition of #'s

Difference of Sets

Subtraction
of #'s

Add & Sub

Tens & Ones

#'s 1l eo 19

100's 10's and ones

Less than

Regrouping In Addition

lo.

Geometry

it.

Regrouping in Sub

i
|

12.

Fractions

13.

Equations

14,

Multiplication

15.

Area

16.

Word Problems
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MATH SKILLS CHECK LIST (95% Accuracy)

Name Greg E.

{
i
v
!
1
1

Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K:
I. Bigger - Smaller X X
2. #'s to two X X
3. Larger - Shorter X X
h. #'s to three X X
5. Matching Shapes X X
6. #'s to five X X
7. Counting Pennies X X
Book 1:
1. Union of Sets X
2, Adding #'s 1-5 X X
3. Difference of Sets X X
4, Subtracting f's X
5. Adding #'s 6-10 X
6. Tens and ones X
7. Number Sentences ‘ X
8. Gmt;'y: - X
a. HMHeasurement X

b. Construction
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HATH SKILLS CHECK LIST (95% Accuracy) Mame__ Alfred 8

| Skill Presentation Entering Behaviours At
Order R bDehaviours Termination
-—

Book K:

I. Bigger -~ Smaller X X

2. #'s to two X

3. Larger - Shorter X

b, #'s to three X

5. Hatching Shapes i X X

6. #'s to five | X

7. Counting Pemnies X

Book |:

1. Union of Sets X

2. Adding #'s 1-5§ X X

3. Difference of Sets X

k. Subtracting #'s y |

5. Adding #'s 6-10 X

6. Tens and ones X

7. HNumber Sentences

8. Geomstry:
4. Measurement
b. Construction
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Math Skills Checklist (95% Accuracy)

Alfred B.

Skill Presentation Entering Behaviours At
Order Behaviours Termination
1. Addition of #'s - X
2., Difference of Sets X
3. Subtraction of #'s
4. Add & Sub
5. Tens & Ones B
6. #'s 11 to19
7. 100°s 10's
and ones
8. Less than
9. Regrouping In
Addition
0. Goometry
11. Regrouping in Sub
12, Fractions
13. Equations
4. Multiplication -
15. Area
16. Vord Problems




Math Skills Checklist (95% Accuracy) JULIE V.
Skill Presentation “Entering Behaviours At
Order Behaviours ‘ Termination
1. Addition of #'s X
2. Difference of Sets X
3. Subtraction of #'s ' X
4. Add & Sub X
5 5. Tens & Ones X
§ i
D 6. #'s 1l o119 X
z .
7. 100's 10's ' .
and ones
i 8. Less than X
; 9. Regrouping In
Addition
10. Geometry . X

i 1l. Regrouping in Sub

12. Fractions

f 13. Equations

14, Multiplication

15. Area

16. Word Problems
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b. Construction

MATH SKILLS CHECK LIST (95% Accuracy) Name__ JULIE V.

Skill Presentation Behaviours At
Order Behaviours Termination

- Book K:

I. Bigger - Smaller X

2. #'s to two X

3. Larger - Shorter X
#'s to three X

5. Matching Shapes X

6. #'s to five X

7. Counting Pennies X

Book |I:

1. Union of Sets X

2. Adding #'s 1-5 X
Difference of Sets

4. Subtracting #'s X

5. Adding #'s 6-10 X

'~ 6. Tens and ones X

7. Number Sentences
Geometry: X
a. leasurement X




Math Skills Checklist (95% Accuracy) Bobbie R.
E Skill Presentation Entering Behaviours At
; Order Behaviours Termination
\
1. Addition of #'s X
!
i 3 2. Difference of Sets X
; |
i § 3. Subtraction of #'s X
i
| !
| : b, Add & Sub X
!
!
5. Tens & Ones X
]
- 6., #'s 1l tol9 X
7. 100's 10's X
and ones
8. Less than
9. Regrouping In X
Addition
f 10. Geometry
X

11. Regrouping in Sub

12. Fractions

13. Equations

V4, Multiplication

15. Arca

' 16. Word Problems
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MATH SKILLS CHECK LIST (95% Accuracy) Name_Bobbie R.
Skill Presentation Entering Behaviours At
Order Behaviours Termination
s Book K:
; I. Bigger - Smaller X X
2. #'s to two X X
3. Larger - Shorter X
[ b #'s to three X X
5. Matching Shapes X b ¢
6. #'s to five X . X
7. Counting Pennies X X
Book 1:
l. Union of Sets X X
. 2. Adding #'s 1-5 X X
g 3. Difference of Sets | X
; h. Subtracting #'s X
| 5. Adding #'s 6-10 X
6. Tens and ones X
. 1. Number Sentences X
‘ 8. Geometry:
a. Measurement X

; b. Construction X
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Math Skills Checklist (95% Accuracy) Betty H.
Skill Presentation Entering Behaviours At
Order Behaviours Termination

1. Addition of #'s X X

2, Difference of Sets X X

3. Subtraction of #'s X X

b, Add & Sub X E

5. Tens & Ones X X

6. #'s 1l to lé / X

7. 100's.10's X X
and ones

8. I:ess than X

9. Regrouping In X
Addition

10. Geometry X

11.  Regrouping in Sub X

12. Fractions

13. Equations X

1h, Multiplication X

15. Ares

16. Word Problems
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MATH SKILLS CHECK LIST (95% Accuracy) Hame_ Betty H,

Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K:
I. Bigger - Smaller X X
2. #'s to two X X )
3. Larger - Shorter b ¢ X
k. #'s to three X X
5. Matching Shapes X X
6. #'s to five X ' X
7. Counting Pennies X X
Book 1:
!.. Union of Sets X X
2, Adding #'s 1-5 X X
3. Difference of Sets X X
4. Ssubtracting #'s X X
5. Adding #'s 6-10 X | X
6. Tens and ones X X
7. Humber Sentences X
V. Geometry:
a, Measurement X X

b, Construction X X

4
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Math Skills Checklist (95% Accuracy)

Gary W.

SkiTl Presentation ~ Entering Behaviours At
Order Behaviours Termination

1. Addition of #'s i X

2, Difference of Sets

3. Subtraction of #'s X

b, Add & Sub X

5. Tens & Ones X

6. #'s 11 to 19

7. 100's 10's
and ones

8. Less than

9. Regrouping In
Addition

10. Geometry

11. Regrouping in Sub

12. Fractions

13. Equations

14, Multiplication

15. Area

16. Word Problems

e el ieg el - L
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MATH SKILLS CHECK LIST (95% Accuracy)

Name Gary V.

Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K:
i. Bigger - Smaller X X
2, #'s to two X
3. Larger - Shorter X
4. #'s to three X
5. iatching Shapeg X X
6. #'s to five X
7. Counting Pennies X
Book I:
1. Union of Sets X
2. Adding #'s 1-5 X
3. Difference of Sets X
b. Subtracting #'s X
5. Adding #'s 6-10 X
6. Tens and ones X
7. Number Sentences
8. Geometry: g
a. Measurement X

b. Construction




Math Skills Checklist (95% Accuracy) Debbie S.
Skill Presentation ~ Entering Behaviours At
Order Behaviours Termination

1. Addition of #'s X

2. Difference of Sets X

3. Subtraction of #'s X

4. Add & Sub X

5. Tens & Ones X

6. #'s 11 to 19 X

7. 100's 10's * X

and ones
8. Less than X
9. Regrouping ln. * X
Addition

10. Geometry X

11. Regrouping in Sub X

12. Fractions X
1

13. Equations X |

14, Multiplication X

15. Area X |

16. Vord Problems X
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MATH SKILLS CHECK LIST (95% Accuracy) Hame_ Debbie §.
Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K:
i. Bigger - Smaller X X
2, #'s to two X X
3. Larger - Shorter X X
4. #'s to three X X
5. Matching Shapes X X
6. #'s to five X X
7. Counting Pennies X e X
Book I::
1. Union:of Sets X
2. Adding #'s 1-5 X X
3. Difference of Sets X
A

h. Subtracting #'s X X
5. Adding #'s 6~10 X X
6. Tens and ones X
7. Number Sentences X
8. Geometry: .

a. Measurement X

b. Construction
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MATH SKILLS CHECK LIST (95% Accuracy) Name C. Norval
Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K:
|. Bigger ~ Smaller X X
X
2. #'s to two X
3. Larger - Shorter X X
b, #'s to three X X
§. Matching Shapes X ) ¢
6. #'s to five X X
7. Counting Pennies X X
Book 1: |
|

1. Union of Sets X |
2. Mding #'s 1-5 X
3. Difference of Sets X
b. Subtracting #'s X
5. Adding #'s 6-10- X
6. Tens and ones X
7. Number Sentences X
8. Geometry: X

a. Measurement X

b. Construction
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Math Skills Checklist (95% Accuracy)

Coe N.

SkiTT Presentation ~ Entering Behaviours At
Order Behaviours Termination

1. Addition of #'s X

2. Difference of Sets X

3. Subtraction
of #'s X

k. Add & Sub X

5. Tens & Ones X

6. #'s 1l to 19

7. 100's 10's and ones X

8. Less than X

9. Regrouping :: Addition X

10  Geometry X

11. Regrouping in Sub ‘ X

12. Fractions

13. Equations X

14. Multiplication

1 So Area

16. Word Problems
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MATH SKILLS CHECK LIST (95% Accuracy)

Hame

sal'y "u

Skill Presentation Entering Behaviours At
Order Behaviours Termination
Book K:
I. Bigger - Smaller X X
2. #'s to two X X
3. Larger - Shorter X b ¢
h. #'s to three X X
5. Matching Shapes X X
6. #'s to five X X
7. Counting Pennies X X
Book |: %
l. Union of Sets X X
2. Adding #'s 1-§ X X
3. Difference of Sets X
k. Subtracting #'s X X
5. Adding #'s 6-10 X
6. Tens and ones X X
7. HNumber Sentences X X
8. Geometry: X X
8. HMeasurement X X

b. Construction




Math Skills Checklist (95% Accuracy) Gary Y.

e m i v A v i A NAYA T

SKITT Presentation Entering ~ Behaviours At
! Order Behaviours Termination
i
i

1. Addition of #'s X X

2. Difference of Sets X X

3. Subtraction

-l

| of I's X
bh. Add ¢ Swb X
5. Tens ¢ Onu X
6. #'s 1) to 9 X
7. 100‘s 10's and ones X
8. Less than X
9. Regrouping In Addle:lon o X
10. Geometry X X
11. Regrouping In Sub X
12. Fractions X
13. Equations X
1h. Muitiplication X
15. Area X

16. Vord Problems




MATH SKILLS CHECK LIST (95% Accuracy) Home R. Hottley

Skil! Presentation Entering Behaviours At
Order Behaviours 4 Termination
Book K:
i. Bigger - Smaller X X
2. #'s to two X X
3. Larger - Shorter X X
h. #'s to three X X
5. Matching shapes X X
6. #'s to five B X X
7. Counting Pennie;ﬁr X X
Book | : X
1. Union of Sets X | X
2. Mdding #'s 1-5 X X
3. Difference of Sets X : X
&, Subtract;ng f's X : X
5. MAdding #'s Gflo X ' X
6. Tens and ones . X X
7. Number Sentences X
8. Gsometry: X X
a. Measurement X X

b. Constructlon
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M=% skills Checklist (95% Accuracy)

R. Mottley

SkiTT Presentation Entering ‘Dehaviours At
Order Behaviours Termination

1. Addition of #'s X X

2. Difference of Sets xﬁ X

3. Subtraction o ‘ X
of #'s

b Ad oS o X

5. Tens € Ones X X

6. #'s 1l to 19 X

7. 100's 10's and ones X

8. Less than X

9. Regrouping In Addition X

10. Geometry X

11. Regrouping in Sub V X

12. Fractions X

13. Equations X*

15, Multiplication X

15. Ares -

16. Vord Prcblmﬂ
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WORK SHEET SAMPLES
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APPENDIX C

SAMPLE GRAPHS--STUDENT PERFORMANCE
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Are examples of situation in which an increase
error response trend is reversed by lowering the teacher contact code,
More frequent teacher contacts not only allows for additional teaching,
but also tends to curtail student guessing and carelessness.
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Graphs 17-1 and 12-1 (Sullivan) Are examples of situation ir which an in-
creasing error response trend is reversed by lowering the teacher
contact code. Mure frequent teacher contacts not only allows for
additional teaching, but also tends to curtail student guess:ng
and carelessness.
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Graph 05-14

Is a students Sullivan Programmed Reading one-minute Say Word graph.

When a teacher makes decisions concerning the students Write Letter
response rates, he should first consult this graph so that he can deter-
mine the students ability to read (sight-word recogrition) the material.
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GRAPH 19-2

Graph 19-2 (Sullivan) illustrates the implementation of a contingency arrange-
ment in a reading program of points and models (reinforcement).
the result is an increase in positive responses with an accompanying error

response decrease.
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GRAPH 19-29

SEnbrrgn + SEMNCW ¢

“LENDM W“KS :‘t‘v;un ® sasy u: LX)
"

1381 » shndal Lite dana BRHED

A28 0Ne

s‘ L
wiVAGY

o

(2L LL3 1)

100:8

MOVEMENTS PER MINUTE
b -

8 .
-
P

A
a8 AN 48, bagg & ML A AL 4aM A

_aeRmaen

—t BBy
0N v

=3
e re e b e i - e Y A . A f
+ bttt
0 20 30 40 S0 60 70 B8O SO 100 (IO 20 130 140
Maddux  O'Leary SUCCESSIVE CALENDAR DAYS . ;. SRA Weite Lette
ABVISER MANAGLR PROYLGE AGL AL BwOvEIMENT

30 avad aivo

Graphs 19-29 and 21-5 (SRA Reading Lab 1A) Illlustrate that a student who is
working in the individualized environment of the precision teaching
program will (if properly placed, and managed) gravitate to a pattern
of errorless responses.
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ing in the individualized environment of the precision teaching program will
(if properly placed, and maraged) aravitaze to a pattern of errorless responses.
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Graphs 01-6, and 03-7 Suppes Math illustrate two students who worked for a long
period of time without an extrinsic reinforcement system in effect.
The day to day fluctuation in correct rate is probably more a function
of inconsistentcy in material difficulty than student motivation.
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Graphs 01-6, and 03-7 Suppes Math illustrate two students who worked for a long
period of time without an extrinsic reinforcement system in effect.
The day to day fluctuation in correct rate is propably more a function
of inconsistentcy in material di“ficulty than student motivation.
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Graph 05-7 is a representative example of the resulting effects of a contingency
' instituded phase change. 0On 10-12-70, foilowing a 2 week trend of rising
errors and falling corrects, the student was put on points. For the next
two weeks the students corrects stabilized, and the errors began to
approach zero.

On 10-26~70 the student was allowed the opportunity to buy models. Place-
ment of this added contingency (called an 'Add On'") resulted in a steady
increase in correct responses and a decrease in error responses to the
zero level. It is noteworthy to observe that these trends occured con-~

' current with an increase in material difficulty (placement in book 2 on
11-10-70).
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Graph 08-2 Depicts a situation in which & reinforcement contingency did not effect
correct and error rates. In such a situation one of two possibilities is
occurring. Either the reinforcement is not & reinforcement to that child,

or the material is too difficult. Usually if the student is making responses
then it is a material problem, and more teaching must take place. On 11-30-70
the teacher contact code was changing from every five problems to every two
problems. The next two weeks show a resuiting decrease in errors to zero

and a steady increase in correct responses.
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Graph 14-3 Ii1'ustrates a situation in which a teacrer code change on s=<-;5 did not
subsequent’y significantiy eftect correct and error rates which hac also been
resistant to a positive reinforcement contingencv., Therefore, on

4/15/7C a negative contingency was instituted, B3eginrning on t*at date

recess would cost 20 points. 1f the stuaent dign': earn enough points

to buy recess then she would have (o work ur math during the recess

period. Aas a resu!t of this contingenay the student's error responses
fluctuated arourd zer o &nu her currect respunses show a posilive trend.
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Graphs 14-1 through 14-7 illustrate typical student performance in DISTAR

Group say-sounds, say letter, individual say-sounds, and write
letters. Group say-sounds has the ‘'floating floor! whereas the
other three measurements were one-minute samples.
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f Graphs 14-1 through 14-7 illustrate typical student performance in DISTAR
Group say-sounds, say letter, individual say-sounds, and write
letters. Group say-sounds has the '“floating floor'' whereas the
other three measurements were one-minute samples.
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Graphs 14-1 through 14-7 illustrate typical student performance in DISTAR
Group say-sounds, say letter, individual say-sounds, and write
letters. Group say-sounds has the ''floating floor" whereas the

other three measurements were one-minute samples.
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Graphs 14-1 through 14-7 illustrate typical student performance in DISTAR
Group say-sounds, say letter, individual say-sounds, and write
letters, Group say-sounds has the ""floating floor' whereas the
other three measurements were one-minute samples.
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Graphs 14-1 through 14-7 illustrate typical student performance in DISTAR
Group say-sounds, say letter, individual say-sounds, and write
letters. Group say-sounds has the ""floating floor' whereas the
other three measurements were one-minute samples.
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GRAPH 14-7

Graphs 14-1 through 14-7 illustrate typical student performance in DISTAR
Group say-sounds, say letter, individual say-sounds, and write
letters. Group say-sounds has the ""floating flocr' whereas the
other three measurements were one-minute samples.
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APPENDIX D

COMPUTER SUMMARIES BY VARIABLE
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APPENDIX E

WIDE RANGE ACHIEVEMENT TEST SUMMARY: x Differences.

SCHOOL GR&DE PLACEMENT 2 0/0 ILE
pre = x post = & pre = X post = X
[ R %2 - &I = 1.40 R %2 ~ I = 686
, ‘ g. X2 = xI = 0,27 S X2 = XI = .23
McCarver (Experimental xZ = xI = 1.04 , H X2 < %1 _= 3.6]
; R_x2 - 3T = 0.85 “R_X2_ o X1 = 7.05
? S X7 = 0.4y I L2 = 009
f Lister (Experimental ~ Xl = 1.76 M RZ2 - RI = 6,00
R X<~ X1 = 0.26 R_XZ - Xt = =71
| Ls %2 - &1 = 0.6 s %2 -jj-o.gl
- Bryant _ (Control) M Rz - RT = 0.37 M %2 - RT = 0.20
R 82 - R1 = - R_R2_ - R1 = 0,20
S %2 - 21 = 0.0 2 - gl =

: R X2 - Xl = 0,06 R %2 - R = 60
S X2 - %1 = &t 8 %2 - Rl = 1,33
~———fdison Il (Control) N X2 - X! = 48 M %2 - g1 = 83
R X2 - X1 = T.I1% — R X2 = R =T,
3 A - Xl = .37 § - Xi = .
Experimental N X2 - XI = 1.%0 M x< - xI = 480
R X2 = XV = -, R X2 -~ xT = .
S X2 - Xl = . X2 ~ XI = n.go
Control W X2 -3 = 2% M X2 - XL = .18

R = Reading
S = Spelling
M = Math
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INDIVIDUAL SCORES

WIDE RANGE ACHIEVEMENT TEST RESULTS

McCarver

SCHOOL :

GRADE PLACEMENT

BIRTHOATE

INITIALS

post

pre

1.5
1.4

r3
-

S

59-12-5

A.B.

60-3-30

R. s.

J.T.

59-5-12

A.M.

C.M.

60-5-5

C.F.

60-6~4

R. D.

58-12-27

P.C.

4
4.4

3.9

18
1.6

L4

D.B.

G’.w.

S

61-12-30

C.N.

b

R = Reading
$ = Spelling
M = Math




INDIVIDUAL SCORES

WIDE RANGE ACHIEVEMENT TEST RESULTS

Edison |

SCHOOL :

0/0 ILE

GRADE PLACEMENT

BIRTHDATE

INITIALS

- |

RSl

2.8
2.1
2.5
R

¥ ] ND N IO -
~ )} —7.as o~
I
RSHRSHTSHRSHR
(¥4
~ n "
& & N T
Q-J ] ] ]
a R 3 2
- L] . L]
v » x e
< - - o

S

59-5-10

1.9

E.S.

1.9

2 1
S L8

R

H.G.

R = Reading
$ = Spelling
M = Math
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INDIVIDUAL SCORES

SCHOOL: EDISON 1l WIDE RANGE ACHIEVEMENT TEST RESULTS
INITIALS BIRTHDATE GRADE PLACEMENT 0/0 ILE
pre post pre post
o RL_KGS__ 1.7 2
L.C. 61-12-15 sT K&3 .5 2 Y
| iy oe jz'a % 17
, R . . 6
i G.M. 61-2-14 s 1.8 2.5 % %
w12 2.1 5
A R1L 1.0 — 2.0 — 3 o
D.R. =-2-1 st 1.4 2. 3 L
ul 2.1 i:%; T 6 i
R .2 1.6 6 i
D.T. 62-6-15 st 1.2 1.3 1 b
uwlT.7 T.8 [ 10
R 24 = =
D.K. 61-7-5 sk 1.5 2.0 ;g;f, b
2.8 1 14
R 1.9 [
; M.M. 61-5-15 sk_l-l L8 -3 &
P — M Lﬁ M
; R R 2.7 7 i
é G.S. 60'10"7 S 2.4 éﬁf ‘%m—-
g M F 5 1 "
R = Reading

S = Spelling
M = HMath
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